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|. INTRODUCTION TO VOLUME X(A & B) 


A. PURPOSE AND DESCRIPTION OF IMPACT STUDIES 


The impact study of the Electricity Costing and Pricing Study 
project was undertaken to assess the economic, societal, tech- 
nological, and institutional effects of increases in rates for elec- 
tricity and a structural change in rate design to rates based on 
Marginal cost. Since the more feasible policies for rate design 
seem to be those based on either marginal costs or average 
a the effects of these two alternatives were examined in de- 
ail. 


The usefulness of impact information covers at least the follow- 
ing areas: 


1. Monitoring effects of rate changes to see whether objectives 
are being met and/or undesirable and indirect effects ap- 
pear: 


ine) 


. Uncovering unintended, delayed, higher-order effects of 
rate changes that produce either undesirable or beneficial 
impacts; 

3. providing a backdrop of information about effects of rate 

change that can be used to formulate decisions on phasing 

of implementation, etc.; 


4. providing cost-benefit studies of selective rate design fea- 
tures to ascertain net positive impacts (for example, of bulk 
metering) 


5. providing a process that allows groups affected by a poten- 
tial policy change to provide comments before the study is 
complete. 


Hence the study of impacts goes beyond just examining the ob- 
vious or intended effects of rate change. The 1974 annual re- 
port of the U.S. Council on Environmental Quality linked the 
usefulness of impact statements to the exploration and under- 
standing of secondary effects of a policy change. This class of 
studies involves analysing the interaction of the various effects 
of a policy change, such as a change in rate levels and struc- 
tures. Of necessity, the approach must be interdisciplinary, de- 
veloping and using suitable tools for situations where little data 
is available and the nature of relationships of variables is so 
complex and little understood that usual mathematical modelling 
is not practical. Broadly speaking, this approach to the impacts 
of policy studies is called ‘technology assessment’. While there 
is an emphasis on searching for indirect impacts, the direct im- 
pacts are not forgotten, such as the study of the effects of 
change in rate policy on: 


1. Employment, 


2. Relocation potential of industries and 
Conservation. 


While technology assessment was originally developed to as- 
sess the effects of new technologies, more recently the ap- 
proach has been used for policy analysis. Selwyn Enzer per- 
formed some of the pioneering work in a paper entitled, ‘A TA of 
a No-Fault Automobile Insurance System for the United States’. 
Thus when we read the term ‘technology assessment’ we may, 
for our purposes, substitute the words ‘policy assessment’. 


In the words of David M. Kiefer, 


Technology assessment looks like a great idea. The argument 
goes something like this: science and technology have vastly 
benefited man and contributed to his well-being. At the same 
time, however, they all too often have done him and his envi- 
ronment much harm. Man has used his technology to domi- 
nate nature. Now, however, many may be dominated, in turn, 


by technology. TA is an attempt to establish an early-warning 
system to control, direct, and, if necessary, restrain techno- 
logical development so as to maximize the public good while 
minimizing the public risks. It is not so much technology itself 
that is the monster, of course, but the way in which it is em- 
ployed to bring about economic or social change. ' 


When motorcars were first introduced, they were hailed as a 
pollution-free convenience, since they did away with the im- 
mense sewage problems of horse-drawn carriages. If, however, 
a TA of the motorcar had been possible at the turn of the centu- 
ry, then the congestion costs, division of communities by high- 
ways, accident costs, emission consequences, and other fac- 
tors might have altered the way in which cars were introduced. 
Preventive action for mitigating unwanted consequences might 
have saved society some costs that were otherwise unavoida- 
ble. 


Although impact studies can cover a wide spectrum of interests, 
public interest seems to be concentrating more on societal im- 
pacts: for instance, jobs, or changes in lifestyles due to conserv- 
ation. Three selective examples of this trend are 


1. In an important speech in 1975, the Chairman of the Alberta 
Gas Trunk Pipeline, said that the weight of public interest in 
impact studies had shifted from the environmental (or eco- 
logical) to the societal; 


2.1n 1975 the Ontario Municipal Board turned down a pro- 
posal to widen Yonge Street in Toronto, because the pro- 
posal had not analysed or reported on the effects on 
society; 


3. Public response to Tennessee Valley Authority studies of 
rate change (and nuclear site impacts) has been more crit- 
ical of the paucity of information on societal effects than of 
anything else.? 


Although this trend towards interest in societal impacts is discer- 
nible, the state of the art of impact studies and the bulk of cur- 
rent analysis and description still lies in the other areas such as 
the economic, technological, and institutional. 


The work of the Impact Committee produced the following pa- 
pers: 


Paper Contents 


residential, commercial, 
industrial, PUC case 
studies, socio-economic 
model; analysis of 
interested parties. 


1. Hittman Report 


2. Aggregate and jf 
Sectoral Studies 


(a) effects on electri- 
cally intensive 
industries and 
economy. 


(a) Large-User 
Industries and 


1David M. Kiefer, ‘Technology Assessment: A Layman’s Overview’’, Chemical and 
Engineering News 48 (October 1970). 

2See for example Tennessee Valley Authority, ‘Final Environmental Statement”’, 
Hartsville Nuclear Plants (1975), Volume Il Responses to Review Comments. 


(b) Pulp and Paper 
Industry (b) a background study on 
the effects of 
changing rates on the 
pulp and paper indus- 
try. (This is not 
incorporated into the 
study, but its 
numerical conclusions 
are incorporated into 


(a).) 


(c) Conservation (c) another background 
Impacts study, on the effects 
of rate increases on 
the use of 
electricity. 


(d) Effect on Work (d) a background study on 
Hours how many hours 
workers must work to 
pay their electricity 
bills. 


3. Internal Case Studies 


(a) Small Industry (a) similar to Hittman 
case studies 


(b) Guelph (b) similar to Hittman 
Municipality case studies 
(c) Preliminary (c) similar to Hittman 


Impact Study on case studies 
Low- Income 


Households 


4. Cost-Benefit Studies (a) eliminating bulk 
metering of multi- 
family dwellings, 
where rewiring is 
not required. 


(b) of time-of-day rates 
for residential 
customers. 


The Impact Committee used the three background studies to 
put its main study in perspective. New rate forecasts, and im- 
proved modelling of the effects of demand elasticities on the use 
of power, have made these studies outdated, and they are 
therefore not included in this report. The cost-benefit studies 
were performed by the Impact Committee for the Pricing Com- 
mittee and can be found in Volume VIII. 


Data Usage and Methodology 


Case Studies 


The case studies used an interview approach as the way of 
capturing potential future effects. Managers of various commer- 
cial and industrial establishments, as well as municipalities, were 
presented with two rate scenarios for each of the years 1978 
and 1983. Scenario A was based on a projection of the present 
system of pricing,® 

Scenario B was based on prospective marginal-cost-based 
rates. These scenarios were built because in September 1975 
neither marginal costs nor marginal prices were available. When 
these (and also recast average-cost rates) became available 
close to the completion of the study, it became apparent that the 


impact findings based on the scenarios were directionally 
sound, but in some places magnitudes could be refined. Where 
refinement seemed necessary, new calculations were made and 
are incorporated into this report. Managers were asked what 
their response to the scenarios would be regarding company 
growth and employment, product shifts, energy conservation, 
and so forth. The advantage of this approach is that it projects 
us into the future based on the most up-to-date information a 
manager has available about his establishment. At the time of 
writing, much published data on electricity use in Ontario was 
available only as far as 1972, making future projections difficult 
without having the information on 1973-6 available in baseline 
data. Insofar as energy use patterns have changed after the en- 
ergy crisis of October 1973, and continue to change in re- 
sponse to higher energy prices, data prior to 1973 will prove of 
limited use for future projections. 


To the information obtained through interviews were added cen- 
sus-of-manufacturers forms for 1974. Managers were also 
asked to fill these out pro forma for 1978. Each establishment 
was chosen after an appraisal consisting of an evaluation of the 
company’s position in its industry, availability of data, and elec- 
tricity costs as a percentage of value added. Published material 
on each represented industry was used to evaluate managers’ 
responses in each case study. 


Residential case studies were hypothetical in nature, since a 
typical ‘representative’ household or ‘low-income’ household 
would be difficult to locate. Effects on percentage of family in- 
come spent on electricity were calculated using forecasts of 
family incomes. 


Aggregate and Sectoral Studies 
Insofar as company officials might not carry out their intentions 
as presented in the case studies, these needed to be supple- 
mented by aggregate or sectoral studies based on projections 
from published data. These studies assessed the financial, tech- 
nological, environmental, and economic positions of the follow- 
ing industries: 

1. Abrasives, 
. Pulp and paper, 
. Industrial chemicals, 
. Petroleum Refineries, 
. Smelting and Refining, 
Iron Foundries, 
Cement, 
. Lime, and 
9. Miscellaneous Petroleum and Coal Products. 


The options and flexibilities resulting from electricity rate 
changes regarding profitability, employment, growth and loca- 
tion and other factors were assessed. Out of these options the 
most probable reactions were forecasted. The findings of the 
aggregate studies did not differ from those of the case studies. 


Various futures research techniques were used in both case 
studies and aggregate studies. Scenario-building was common 
to both. Delphi forecasting of prices for energy other than elec- 
tricity was used to test for the need to consider important fuel 
substitutions in the study. Forecasts of various types, such as 
labour productivity, inflation, family incomes, and electricity 
rates in other jurisdictions were also applied in studies as the 
need arose. 


ONOONR WD 


3For details, see the Hittman Report, Part 2 of this volume, Ch. Iii. 


Role of Demand Elasticity 


These impact studies were undertaken at a point in the project 
when customers’ responsiveness to price changes - elasticities 
of demand - had not been measured, However, consideration of 
demand elasticities for electricity is implicit in the responses of 
managers interviewed in the case studies. Similarly the consid- 
erations given in aggregate studies to how industries may re- 
spond to changes in rate levels and structures also includes an 
implicit measure of demand elasticity for each industry’s prod- 
uct package. 


Lastly, a background paper was produced considering the 
effects of a range of real price increases and demand elasticities 
produced. 


B. LIMITATIONS OF THE IMPACT STUDY 


1. Data 


Assessment of the effects of future pricing-changes should be 
done in the context of the availability of resources and the eco- 
nomic and social conditions that will prevail in that future period, 
and the values and standards that consumers and the public will 
use to judge the aptness and effectiveness of pricing changes. 
There are no generally accepted models or data banks available 
on what Ontario will be like at various future dates. This study 
has used several forecasts of such items as labour rates and lev- 
els of fuel prices. Models of the future and further forecasts of 
such items as consumer and public values would have improved 
the study, had they been available. For example, an economic 
input-output table for 1985 and 1995 would have helped greatly 
in measuring impacts. The Science Council of Canada has pro- 
posed constructing such tables, but has not yet received fund- 
ing for the project. Modelling of living-space, mobility, modes of 
transport (e.g. electric car, electrified railways), appliances, type 
of goods produced, and the use of solar energy would greatly 
help future impact studies. 


2. Comparative Studies 


This is the first application anywhere, to our knowledge, of tech- 
nology assessment techniques to rate studies. Impact studies of 
changes in electricity rates have been very few. Consequently 
this study represents a first step in a new generation of impact 
studies, which can draw little help from preceding studies. Other 
impact studies available to use are 


1. Bonneville Power Administration, on increasing rate levels, 
1973; 

_ Tennessee Valley Authority, on generic effects of rate levels 
and marginal-cost pricing on the environment, 1975; 


3. Rand Corporation, State of California, on electricity prices 
and income groups in California and Los Angeles, 1972; 
and 

4. Federal Energy Administration, a study of the costing and 
pricing of electricity, with sections on impact, 1976. 


All these studies treat impact analysis somewhat casually and 
with a sense of frustration. Data are amassed, but the central 
and most crucial aspect is lacking: namely, a methodology for 
analysing the data. The Rand study is something of an excep- 
tion to this generalization; yet it restricts itself primarily to statisti- 
cal analysis of impacts on customer bills, not their choices and 
reactions. Most of the impact studies listed above could be char- 
acterized as descriptive and narrative. A more detailed compari- 
son of these studies can be found in Section G of this introduc- 


tion. 


NO 


3. Detail versus Comprehensiveness 


One of the early choices an analyst must make is the one 
between study depth and detail on the one hand and compre- 
hensiveness on the other. When higher-order impacts are ex- 
amined, the cause-and-effect relationships that can be drawn 
will quickly tend to expand the scope of the study to include a 
variety of areas that only an army of analysts could tackle. Since 
resource allocation precludes a truly ‘comprehensive’ impact 
study, one is forced to select particular areas for analysis, such 
as direct employment effects. This is not an altogether satisfac- 
tory approach, since the approach of technology assessment is 
meant to uncover unintended and unexpected impacts, which 
by definition are ones not chosen for analysis at the outset. 
However, when impact studies are made along with a study of 
potential changes in rate policy, overall deadlines leave little 
room for analysing unexpected impacts uncovered close to the 
study’s end. 


C. IMPORTANCE OF ELECTRICITY COSTS 


Another factor to Keep in mind when reading this study is the 
relativity of electricity costs to other costs consumers face. 
While by necessity a study of the impacts of electricity rates 
must concentrate on electricity prices, one should remember 
that other costs and their impacts are usually more important to 
residents, commerce, and industry. 


For instance, residential customers usually give more impor- 
tance to the costs of shelter, food, clothing, liquor and tobacco, 
and entertainment; commercial customers to rent and interest 
rates; and industrial customers to materials, labour, plant and 
equipment, transport, and (again) interest rates. All three 
classes, of course, consider taxes a very important item. 


Electricity costs as a percentage of average value added in 
manufacturing may climb from 1973 levels of about 1.7 per cent 
to about 2 per cent by 1978. As a percentage of gross family in- 
come, electric bills are expected to rise from about 0.9 per cent 
to 1.4 per cent by 1983.4 


While these figures are very small, they are averages; and there- 
fore some individuals and industries that do not represent the 
average may be affected significantly more, especially when the 
higher cost of electricity is added to all the purchases of the in- 
dustry or individual concerned. For example, in 1975 a mini- 
mum-wage earner living in a house faced an energy bill of be- 
tween 6 and 11 per cent of his gross wages, depending on 
where he lived. By 1979 he would pay between 13 and 16 per 
cent.® He might well then feel obliged to move to an apartment, 
where as a rule he would use less energy. There is no question 
that energy costs in general have had, and continue to have, 
profound effects on industry and society. Electricity cost in- 
creases represent a contributing factor to these effects; but 
when electricity is taken by itself, the severity of impacts is much 
reduced, since electricity represents only 14.2 per cent of the 
energy used in Ontario in 1973. Nevertheless, the importance of 
energy and electricity is very high, since without it industry 
could not operate or combine the other factors of production, 
and residential lifestyles would be severely affected. 


A feature of the study design that should always be remembered 
is that of impact timing. In order to aid in decisions on how to 
phase in a new pricing policy it is necessary to first assume that 


4See Section II, Ch. lV, Case-Study of Single-Family Dwellings. 
5This calculation is not based on rates from Scenarios A or B, but on refined rates 
based on marginal cost, which were received towards the end of this study. 


virtually the complete policy is introduced in one year, without a 
phase-in period. This is done to help determine where impacts 
are sufficiently severe to suggest a partial or selective strategy of 
phasing in to mitigate negative impacts. 


D. HIGHLIGHTS OF PRINCIPAL FINDINGS 


Although the impact findings are many and several would inter- 
est only particular groups, highlights are given below: 


1. In the short run to 1980, the pricing of electricity will have lit- 
tle negative effect on employment. Rate increases may pro- 
duce localized exceptions, mainly in the abrasives industry. 
Most customers should have little or no difficulty in adjusting 
to new rate structures. In fact, discussions with some repre- 
sentatives of industry suggest that replacing much of the 
flexibility used in ratemaking with well defined objectives 
such as efficiency, and therefore with concrete criteria, may 
be more important to them than an initial shift of some costs 
from municipalities to large industrial customers. One rea- 
son for this position may be that large users are more likely 
to realize the benefits of their own future conservation 
efforts under a marginal-cost pricing-system than under the 
more flexible criteria an average-cost pricing-system em- 
ployes. Moreover, conservation by one class of customers, 
€.g., large users, would not increase the bills of the others. 


Under rates based on marginal cost, the customer heating 
his dwelling electrically also remains in a good position 
compared to users of oil and gas heating. In 1975, (with 
equivalent insulation) the all-electric customer would pay 
substantially more than the all-gas customer. The customer 
with oil heating is somewhere in between. By 1979, the 
range narrows. The all-gas customer pays the least, but his 
saving is not great when compared to the bill the all-electric 
customer pays. This would shift even more new homes to 
electric heating, and so increase the potential shortfall of 
generation. The customer with electric space-heating would 
be able to reduce the effect of his bill with optional time-of- 
use pricing if statistical load data for the electric heating por- 
tion of the load showed that the number of kilowatt-hours 
per off-peak hour was greater than the number of kilowatt- 
hours per peak hour. Off-peak hours represent about 54% 
of total hours in a week. During the day lighting, cooking, 
solar heat and body heat contribute to lower the heating 
load requirements. At the time of the study, insufficient load 
data was available to draw a definite conclusion. 


With current insulation, (that is, OEC for all-electric custom- 
ers and, NBC for the others) average-cost pricing in 1979 
separates the all-electric customer from other energy com- 
binations by a relatively small range of costs. 


A negative impact is the change in outlook, procedure and 
equipment that local utilities must make to convert back to a 
policy of individual metering for multi-family dwellings. The 
other exception is the new large-use customer. During the 
first three years, the new large customer does not share in 
the benefits of historical investment. Consequently, new 
customers would for some time pay more for their electricity 
than old ones. Volume VIII has simulated the electricity bills 
for fifteen large customers using marginal-cost pricing. 
Some of them are expanding their take of electricity and 
some are conserving. Fifteen identical new customers 
would pay bills 47 per cent higher during their first three 
years with the system. 


In contrast, new residential customers would immediately 
share in the benefits of historical investment, paying exactly 
the same bills as identical old customers. The greater nega- 
tive impacts within the general effects are mainly attributable 
to changes in the price level for electricity (and energy In 
general) rather than to a changeover to marginal-cost pric- 


ing. 


_In the long run, higher energy costs, of which the cost of 


electricity is but one, may cause a significant number of en- 
ergy-intensive industries to expand in energy-endowed ju- 
risdictions. 

Already, Alberta has the highest economic growth rate of 
any province in Canada. During 1976 its level of disposable 
income per capita surpassed Ontario's.’ Protracted restric- 
tions on capital for building nuclear plants would aggravate 
this situation. A restructuring of the economy towards ex- 
panding commerce and service industries that can also 
serve the other provinces, can mitigate the dislocations from 
no longer being the richest province in Canada. One of the 
planning-needs for easing such a change is to provide a 
price structure for electricity that will encourage conserva- 
tion and efficient use. Marginal-cost pricing will serve this 
need better than average-cost pricing, as various results of 
the impact study have shown. 


. Case studies suggest industries will try to offset the effects 


of higher electric rates by using more recycled materials 
and generating more power for themselves; the trash incin- 
erator-generator of Ontario Paper is an example. 


. In 1978 a minimum-wage earner using 500 kWh a month, 


would under average cost rates spend between 2.8 and 3.8 
per cent of his gross income on electricity, depending on his 
municipality. Under illustrative marginal cost rates, he would 
spend between 2.8 and 3.4 per cent. This contrasts with 2.6 
to 3.7 per cent in 1965. These estimates do not factor in the 
additional costs of any yearly increases in use of electricity. 
On the other hand, neither do they assume that the mini- 
mum-wage earner reduces his use because of the higher 
price.8 


. Municipal utilities are responding to increased costs by con- 


sidering longer meter-reading periods of half a year or a 
year. If, in the mean time, customers are billed on an equal- 
billing basis, their efforts at conservation and efficiency may 
be frustrated. The residential customer might be especially 
encouraged to conserve if his bill each month would reward 
him. Long meter-reading periods and equal billing in the 
mean time may work against conservation and efficiency. 
This situation is aggravated by cases where water bills are 
added to electricity bills to provide the customer with a sin- 
gle bill. He may then again be unable to see the fruits of his 
efforts to use less electricity. A printout on the bill showing 
consumption for the previous morith and for the year so far, 
with the corresponding figures for the previous year, would 
go far to encourage conservation and efficiency. 


. Three examples of unanticipated and/or higher-order im- 


pacts are these: 


a. Amove back to metering multi-family dwellings individu- 
ally may lead developers to build all-electric apartments in 
the future, since (i) individual metering is cheaper for 


7See Addendum on Personal Disposable Income in Canada. 
8For details of impacts at other levels of use, see Section Ill, Chapter C. 


electricity than for gas and oil; and (ii) landlords would be 
spared the difficulties of trying to pass through increased 
energy costs at rent-review meetings. 


b. Individual metering of electricity makes it easier to trans- 
fer responsibility for what are now common services 
(space-conditioning, for instance) to individual tenants. 


c. Cement companies located on waterways which allow for 
lower-cost transport may expand grinding-operations 
(which are energy intensive) in Quebec, where electricity 
is cheaper, and then ship the clinker to Ontario to com- 
plete processing for the Ontario and New York State mar- 
kets. This, however, involves only a negligible loss of em- 
ployment. 


Effects of Rate-Level Increases 


Over a period of from two to three years, there would in general 
be little plant relocation to jurisdictions with lower energy costs, 
except perhaps in the abrasives industry. Direct negative em- 
ployment effects in electricity-intensive industries arising from 
electricity rate level increases are estimated to be about 1048 
jobs, or 2.7 per cent of their total 1972 labour force. Restructur- 
ing the economy through expanding the service sector might 
provide many more jobs in return than were given up in the 
growth of electrically intensive industries. 


In the longer run, the picture may change. Walter Gordon ex- 
presses the view in his recent book that Canada’s ‘‘competitive 
edge”’ in manufacturing has been its having lower energy costs? 
than the United States or Japan. This has mitigated the effects 
of our lower labour productivity and other factors in which our 


competitors have an advantage. jn part because of our lower oil 
prices, total production of goods and services in Canada in- 
creased by 2.8 per cent in 1974 compared with real declines 
in the OECD countries, as a group, of 0.1 per cent and in the 
United States of 2.1 per cent. Similarly, the Canadian unem- 
ployment rate averaged 5.4 per cent in 1974, lower than the 
5.6 percent recorded in 1973.'° 


As energy costs in Canada approach world prices, and catch up 
with U.S. oil prices, this edge will be lost. Electricity prices are 
expected to rise slightly less sharply than those of gas and oil. 
Consequently, one executive in the paper industry judged that 
rising electricity prices in Ontario would cause his firm to con- 
sider expanding in British Columbia and Quebec, where elec- 
tricity prices are lower and a plentiful supply of timber is more 
important. He is also considering the trade-off between Ontario, 
with its rising electricity prices and lower rates for timber growth 
owing to northern climatic conditions and the U.S., with its 
higher electricity prices but more rapid rate of timber growth." 


Furthermore, some energy-intensive industries may respond to 
incentives from Alberta and move closer to the source of hydro- 
carbons. Yet the large markets and shorter transport distances 
that Ontario and the border areas of the U.S. can offer will lead 
many industries to remain here. The proximity of financial insti- 
tutions and research houses in Ontario will be another factor. Fi- 
nally, some U.S. companies that now export to Ontario and the 
rest of Canada may relocate here because of higher rates for 
electricity in New York State. 


Thus we may expect some depressing effect on the Canadian 
export potential, as well as some adjustment in industrial growth 
rates of different provinces. The service industry is, however, 
more labour-intensive than manufacturing, and (as is typical of 
maturing economies) the growth of this sector in Ontario is what 


would mitigate the effects of a lower potential for energy inten- 
sive industrial growth. In the longer run technological develop- 
ments designed to reduce the energy intensiveness of many in- 
dustries may be used to mitigate the effects of high energy costs 
on industry location (see the GAMMA report: Tentative Blue- 
prints for a Conserve Society in Canada). 


In the abrasives industry electricity as a percent of value added 
has reached 25 per cent. In recent years the demand for their 
product has fallen, as substitutes and new processes in manu- 
facturing become cheaper. The Canadian labour force in abra- 
sives numbers about 5,000, of whom many are office workers 
with alternative employment skills. Although the three-year em- 
ployment effect of electricity rates on the abrasives industry Is 
estimated at a loss of 178 jobs, in the longer run additional fam- 
ily dislocations may occur, since world production is still con- 
centrated in the Niagara Peninsula, the former source of low 
cost electricity. To remain competitive, the abrasives industry 
needs a world location with unpooled, on-site, hydro-electric 
power, preferably drawn from older depreciated stations so that 
the costs are at the barest minimum. Once pooling with more 
expensive fossil and nuclear stations is introduced, the rates 
tend to become too high. Although the competitive position of 
this industry is being threatened by technology and higher en- 
ergy prices, government subsidies to the industry may not be 
supported on economic social grounds, or for the sake of 
Canada’s balance of payments. 


Under Scenario A, spending on electricity by residential families 
in North York was forecasted to increase from .86 per cent of 
gross income to 1.4 per cent by 1983. This figure also provides 
for an increase of about 12 per cent in kilowatt-hours consumed 
over 1975. Without an increase in consumption the 1.4 per cent 
would fall to about 1.2 per cent. The effects on families in other 
places would be similar. The effect on the poor can be higher, 
especially those living in poorly insulated dwellings. Take a 
wage-earner supporting a family, using 750 kilowatt-hours a 
month, and earning $2.40 an hour in 1975 (the minimum wage 
in Ontario). If his wages rose 10 per cent one year and 8 per 
cent the next, then by 1978, under average-cost pricing, he 
would spend between 4.0 and 5.0 per cent of his gross income 
on electricity, depending on which municipality he lived in of the 
eight studied. The effect on families is greatly eased since more 
wives are going out to work, and so adding to family incomes. 
Gross incomes were used in this forecast, rather than disposa- 
ble incomes, because it is very hard to forecast taxes more than 
a year or two ahead. 


The study of interested parties showed that AMPCO and the 
Consumers’ Association agreed in generally opposing higher 
rates in principle. The Energy Probe and the Sierra Club favour 
higher rates as a means to conservation.'2 


Effects of Changes in Rate Structure 


Industrial Case Studies and Sectoral Analyses 


All participants in case studies said time-of-day rates would 
cause them to either use more off-peak power or at least assess 
this new option for its cost-effectiveness. Although most compa- 


9%Walter Gordon, Storm Signals (1975), p. 87. 

10Energy, Mines and Resources Canada, An Energy Strategy for Canada, p. 19. 
For example, a pulp and paper company has recently located in Kenya because 
trees reach harvesting-maturity in only one fourth the time it takes in North 
America. 

12A past president of the Sierra Club in the United States has also produced a 
position paper urging the adoption of marginal-cost pricing. 


nies did not anticipate massive shifts in use, they would tend to 
shift electrically intensive operations to off-peak hours, espe- 
cially operations lacking any high labour content and hence any 
large shift premium. Most electrically intensive production proc- 
esses have relatively low labour content. With marginal-cost 
pricing, companies that used less power or shifted their use off 
the system peak would reduce their bills. For several industries, 
a precondition for expanding off-peak production is larger stor- 
age capacity for the intermediate product. This capacity would 
be added gradually, spreading the shift of electrical demand 
over several years. 


In general, companies that already have a continuous three-shift 
weekend operation justified under present economic conditions 
may face lower production costs through time-of-day rates. For 
example, several pulp-and-paper operations already peak at 
night, even without a price incentive to do so. Companies that 
work on one or two shifts, and have so far refrained from adding 
another because the ratio of benefits to costs was unfavourable, 
may be induced to take the step. Although unions generally op- 
pose more shift work on the grounds that this harms life-styles, 
there may be an incidental opportunity here to reduce our 
chronic unemployment somewhat through using present plant 
and capital more intensively. Some of those who will benefit may 
at present be unemployed and drawing welfare benefits. 


Some firms served by municipalities did not know they could 
take interruptible power at reduced rates. These firms may have 
faced an uneven level of competition with similar ones that are 
direct customers of Ontario Hydro and have been taking inter- 
ruptible power for several years. 


Commercial Case Studies 


Commercial firms were generally found to be less able to use 
off-peak rates because of the nature of their operations, which 
had to be carried on during normal business hours. The hospital 
studied peaked at about 7:00 a.m., posing a potential for lower 
demand if it could shift its peak to slightly before 7:00 a.m. with- 
out affecting patient care. On the whole, however, commercial 
establishments would respond their total and peak consumption 
to rates based on marginal costs. Thermostats could be set 
lower in winter and higher in summer, and peak-load controllers 
used where that would not cause perceptible deterioration in 
employee output or the comfort of customers and tenants. Since 
most commercial customers use less than 3000 kW, optional 
time-of-use rates would be needed to reward this class for using 
power off peak. Of all the commercial cases studied, the hospi- 
tal was by far the largest, with a peak of 2880 kW in July 1975. 
This shows the potential for optional time-of-use rates for this 
class. It is the use of steam heating by the hospital (purchased 
from the Toronto Hospital Steam Corporation) that causes the 
hospital to peak its electricity use in the summer. Similarly if dis- 
trict heating were available at a competitive cost, this illustrates 
the potential for reducing winter peak loads and costs. 


Analysis of Residential Impact 


For residential customers, the rate structures are not as different 
as for large users, because 


a. Time-of-day pricing is proposed for residential customers 
only on an optional basis. 


b. In setting electricity rates, the demand charge is folded in 
with the energy charge. 


c. The residential customer would not be offered interruptible 
rates. 


The customer-charge feature will especially reward customers 
who wish to use less than the amount now covered by the mini- 
mum bill. However, the new system would provide lower bills for 
many other low users too: certainly throughout the rural retail 
system. Low-income households that were also low users of 
electricity ought therefore to reap the benefit of lower bills, al- 
though in certain municipalities that might not take effect imme- 
diately, because of a combination of unusual cost factors. 


Many residential customers consider the flat rate feature replac- 
ing the declining-block rate to be more consistent with 
conservation principles. The declining-block rate favours the 
large residential user of electricity. The typical large user is an 
owner of a large single-family home with electric space-condi- 
tioning. Apartment dwellers with individual meters use about 
one third of the average consumption in a single-family dwelling. 
Private saunas and electrically heated swimming-pools may be 
very significantly affected by a departure from declining-block 
rates. So may cottage owners, in that some may decide electri- 
cal service is too costly given their particular circumstances. 


Two studies, one by Ontario Hydro, the other for the U.S. Fed- 
eral Energy Administration, showed that on the average 39 per 
cent and 34.5 per cent more energy is consumed in master-me- 
tered multi-family dwellings. Many low users of electricity may 
be regarded as subsidizing the high users of electricity in the 
building. In one recent case, an elderly lady telephoned to ex- 
press her concern about her building's switch to bulk metering. 
Her present monthly bill was about $5; her rent increase to 
cover only her share of bulk-metered electricity costs was to be 
$14 amonth. Although there are some costs associated with 
additional meter-reading and billing, these do not outweigh the 
very substantial energy savings that could be realized. Moreo- 
ver, this shift in policy could create more jobs. It is therefore re- 
commended that a plan should be drawn up to introduce a pol- 
icy of individual metering as quickly as possible. One 
unintended higher-order effect is associated with this move. De- 
velopers favour a policy of individual metering, but feel that the 
ease of master metering electricity, coupled with the oroblems 
of rent-review legislation, would induce developers to make new 
apartment buildings all-electric: a situation which would tend to 
increase the overall consumption of electricity. In that event, 
there would be of course offsetting decreases in the consump- 
tion of oil and gas for space heating. 


Effects on Interested Parties 


In general, interested parties support marginal-cost-based pric- 
ing in principle. Some large industrial users believe that the me- 
thod follows more clearly defined rules than the present one. 
Consequently, customers would accept rate changes more eas- 
ily if they believed that all other customers’ rates are founded on 
consistent criteria and pricing-principles, year after year. The 
conservationist groups are interested in the conservation effects 
of this pricing policy; in fact, they and the Consumers’ Associa- 
tion would like to see time-of-day pricing extended to residential 
customers. Some customers however will object to any change 
in rate structure that would shift costs to them no matter how 
well founded in logic and practice it may be. 


E. CONTINUING IMPACT ASSESSMENT 


Continuing work on impact assessment involves three consider- 
ations: choosing the impact study team, refining impact study 
methods, and determining specific areas of study. 


1. Choosing the Impact-Study Team 


Impact studies draw on many disciplines and bodies of knowl- 
edge. Economics, forecasting, engineering, and sociology are 
some of the commonly found ingredients that are melded 
through the various techniques of futures research when we 
deal with potential policy changes that could take place some 
time in the future. The present Impact Committee had these 
skills except for ecology and sociology. The interdisciplinary 
teamwork is necessary because the effects of rate policies for 
electricity are so diverse, affecting among other things customer 
budgets, the economy, lifestyles, organizational structures and 
demands, technology, product lines, pollution, and conserva- 
tion. The body of knowledge known as technology assessment 
is used for two key purposes: it provides some methods for as- 
sessing the complex inter-relationships among the various disci- 
plinary impact analyses, and it concentrates on identifying and 
analysing some of the less obvious effects through a develop- 
ment of cause-and-effect chains and mutual feedback loops. 


2. Refinement of Methods 


The tools of impact analysis (or technology assessment, ‘TA’) 
have been under continuous improvement since the first tech- 
nology assessments were done in 1967. 


For example, let us consider the analysis of interested parties in 
this study. The exercise consisted of presenting the two previ- 
ously described rate scenarios to various interest groups. Inter- 
views were used to assess their responses to the scenarios. A 
matrix summarized the common and diverse interests. So far, 
this is very simple. Yet if one wishes to appreciate better how 
close or how far apart these groups are on various issues, and 
which issues really matter to each group and which do not, then 
one requires a more quantitative measurement. Such a refine- 
ment was developed at the University of British Columbia, using 
regression analysis and other methods to measure group diver- 
gencies, Judgement Theory. 


Another example of refinement can be found in the diagram of 
cause-and-effect impact relationships described in this study. 
For instance, a doubling of bulk-power rates is eventually traced 
to a box called ‘personnel cutbacks” in industries that cannot 
pass increased costs through to the customer. Without any 
number on the box, it is hard to assess how important or severe 
this impact is compared to all the other socio-economic impacts 
in the diagram. Since we do not know the demand elasticities for 
each of the industry's products, traditional economic analysis 
may not afford much help. Neither would an economic input- 
output table using 1966 structural relationships help decide how 
structural changes and impacts would take effect in 1978, in 
1983, and beyond. Refinements to the impact analysis may in- 
clude assigning probabilities, and apportioning impact points, to 
each ‘‘box’’. Since these quantitative methods are more judge- 
mental, it was decided not to use them in this first impact study. 


We have discussed two of many refinements one could make in 
the analysis of impacts; developing and carrying through any of 
those would require additional resources for development and 


implementation. 


3. Specific Areas of Study 


Impact analysis can be continued in the following specific areas. 
For some, data is expected from the Federal Government and 


other sources. 


1. The impacts of a rate increase or a change in pricing-policy 
should be monitored, to see whether the intended benefits 
are materializing, and whether negative impacts are being 
mitigated according to plan. 


2. Proponents of lifeline rates maintain that low-income cus- 
tomers use less electricity than higher-income customers. In 
several rate cases in the United States, it has been argued 
that a significant number of low-income customers use 
more electricity, because of their more home-centred lifes- 
tyle. A Government sample survey, comparing each 
participant’s electricity consumption, ought to help in ana- 
lysing this question and several others. Data are now being 
collected for this study through a joint effort by Ontario Hy- 
dro, the municipal! utilities, and Statistics Canada. 


3. The energy input-output table of Statistics Canada could be 
applied to analyse the impact of electricity pricing changes 
on commodities. 


4. The relationship of the demand for electricity and other 
kinds of energy to future economic performance in Ontario 
could be probed. 


5. Forecasts the electricity rates of other jurisdictions, when 
compared with Ontario Hydro’s, should help to continue the 
assessment of the potential for industries to relocate, both 
within Ontario and elsewhere. 


6. How, and how far, does increased use of energy in house- 
holds improve peoples’ standard of living? An analytical tool 
of economics called ‘taxonomy’, used to compare stand- 
ards of living from one country to another (where foreign- 
exchange rates can give misleading results), may be applied 
here, after some modifications. 


7. Research could be carried out to improve the state of the 
art of impact assessment. 


8. A sectoral study of impacts on commercial customers. 


9. Further case studies and impact modelling would build on 
the foundations laid in this report. Impacts of rate policy are 


not the only relevant impacts of an electrical utility's actions. 
Plant location, growth of energy demanded, and growth of the 
peak (although these latter two depend also on pricing) are 
some of the other variables that induce impacts both small and 
large, widespread and local, depending on the scale of the initial 
change itself. But the impacts of a utility's actions mean little, 
unless they are placed in the context of impacts of other 
changes, such as the prices and availability of other sources of 
energy, general economic conditions (boom or recession) and 
the changing values of our society (for example, more women in 
the labour force, conservation for its own sake, or attitudes to- 
wards redistribution of wealth). For example, we may find that a 
certain change in general economic conditions on society than 
doubling the rates for electricity, or that a changing outlook that 
leads many more women to enter the labour force affects the 
general level of employment much much more than some dislo- 
cation from higher prices for electricity. Of course, the purpose 
of impact studies is not to justify higher prices for electricity nor 
to belittle their effects but rather to measure and appraise 
changes in the price of power in the light of other potential 
changes taking place in Ontario. 


To this, we can add the kind of impacts we are anticipating (al- 
ways remembering that other higher-order and unintended im- 
pacts will probably be uncovered in the course of a study). 
These can be classed as Functional, Customer, and Commodity 


impacts. A matrix can now be drawn up to display the assessed 
effects of (say) a specific change in electricity rates on the eco- 
nomic growth rate in Ontario, as well as the other functional im- 
pacts chosen for study. A sample matrix form is shown below. 
One can assess the effect of one impact on another by applying 
the information in the matrix. For example, a change in electric- 
ity rates may more severely affect farm customers than industrial 
customers, but a change in general economic conditions fav- 
ouring food producers may offset this. This is usually called a 
cross-impact matrix. It is an accepted tool of impact analysis, 
and one commonly used by the Environmental Protection 
Agency in the U.S. It is given here as an example of another 
useful tool for improving future impact studies. 


F. ENVIRONMENTAL EFFECTS 


Environmental effects considered in this section are effects on 
air, land, plant and animal life, and water quality. 


In brief, most of those depend on the impact of pricing on the 
use of of electricity. There are two causal factors here: in- 
creases in the rate level, and changes in the rate structure. 


Customer sensitivity to price increases is expected to cause the 
rate of growth in the demand for electricity to decline from the 
presently projected levels. Under average-cost pricing, the lost 
growth would correspond to some fossil and some nuclear 
plant, roughly in the same proportion as our present demands 
on baseline, intermediate, and peaking-plant. The environmental 
effects of slower growth, then, would be less air pollution from 
the forgone fossil generation, and less overheated water from 
the forgone nuclear generation. The higher-order effects on 
land, plants, and wildlife, as well as on municipal governments 
and townships, those uncovered in earlier site-impact studies of 
Ontario Hydro (on the Bruce Nuclear Power Development, for 
instance). 


1. Functional Impact Matrix 
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Other Energy 
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Society's values 


Pollution | Life 


A move to the rate structure of Scenario B would have more 
marked effects on the environment, since the rate structure 
would change so that increased (or ‘marginal’) use would cost 
more than it does now. The rewards for conservation would be 
correspondingly greater. Although the extent of the effect can- 
not be estimated with precision, the direction would be towards 
more conservation and hence forgone consumption, leading to 
a better environmental impact than one would obtain from 
merely increasing prices under the current system. Time-of-day 
pricing would flatten the load curve eventually, and in the load 
remaining after conservational effects had worked through, nu- 
clear plants would account for a larger share than they do now, 
and fossil for a smaller one. That might change the balance of 
the pollutants, leading to more overheated water (relatively 
speaking) and less dirty air. 


A further discussion of environmental effects is contained in 
Section IV of Volume VI, “Pricing for Environmental Protection”’. 


G. COMPARISON OF IMPACT STUDIES 


This section will briefly cornpare Ontario Hydro’s impact study 
with others carried out by two American utilities and two re- 
search agencies. These are listed below: 


1. Bonneville Power Administration, /mpact Study, November 
1973. 


2. Tennessee Valley Authority, Environmental Statement, Au- 
gust, 1975. 


3. Rand Corporation, /mpact of Electricity Price Increases on 
Income Groups, prepared for the California State Assembly, 
November 1972 and March 1973. 


4. Federal Energy Administration, Costing and Pricing Study, 
Impact Section. 
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2. Customer Impact Matrix 
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3, Selective Commodity Impact Matrix 


New 
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The discussion is not intended as a critical analysis of these 
studies. Instead it will compare the approaches the various task 
teams took, and the scope of their reports, to Ontario Hydro’s 
impact study. 


1. The Bonneville Power Administration (BPA) Impact Study 


In the early 70s, the Bonneville Power Administration decided to 
appoint a task team to “‘study the possible environmental effects 
of a proposed BPA rate increase to be effective December 20, 

1974”. The study was originated to answer two main questions: 


1. How do rate changes affect patterns of electricity con- 
sumption? and 


2. If there is an effect on consumption patterns, what are the 
effects on the ‘‘environment’’? 


The report, 180 pages in length, was published in November 
1973. 

The task team knew the rate increase would be between 20 and 
30 per cent. It therefore assumed a wholesale rate increase of 
25 per cent, and studied what effects this one-step increase 
would have in the short and (more especially) in the long run. 
(to 1990). This contrasts with Ontario Hydro’s impact study, 
which primarily examines the effects at two future dates (1978 
and 1983) of a series of rate increases which may increase retail 
rates by as much as 200 per cent by 1983. 


The main thrust of the BPA study was towards calculating price 
elasticities for the region it serves, the Pacific Northwest of the 
United States. The team looked at various studies on the price 
elasticity of electricity, but decided to develop its own estimate 
because of its particular situation. For example, its electrical 
rates have traditionally been half national average, and the local 
gas-distribution system was limited (thus perhaps affecting 
cross-elasticities). 


Price elasticities were arrived at through cross-sectional regres- 
sion analysis of each of three customer classes: residential, 
commerical, and industrial. For the residential class, the study 
was based on saturation elasticities of various electric appli- 
ances. Other variables included in the regression were income, 
gas prices, and degree days.'3 

These appliance elasticities were used to support the study’s es- 
timate of elasticity for average residential use (which was -0.59). 
The elasticities for commercial and industrial demand were 
based on limited aggregate data of questionable usefulness. For 
example, the commercial demand elasticity (-1.07) was based 
on 75 observations of publicly owned utilities in the Pacific 
Northwest, with the only two variables considered being price 
and temperature. (These were also the only two independent 
variables used for residential elasticity functions.) The task team 
assumed a 15-year lag for full impact, and assigned a value of - 
0.8 for overall price elasticity. 


For their study, the BPA task force made a number of assump- 
tions and forecasts about “‘all’’ other relevant factors for esti- 
mating energy consumption as far as 1990. They then forecast 
the use of energy (electricity, oil, and gas) with and without 
wholesale electricity rates. Note that the study translated a 
wholesale rate increase of 25 per cent to a 10-per-cent increase 
at the retail level, since their wholesale cost of power represents, 
on average, only 40 per cent of the distributor's costs. Thus the 
rate increase studied was quite small compared to the one On- 
tario Hydro studied. BPA estimated that because of the increase 
it would need one less 1,000-megawatt generating-station by 
1990. The study mentioned social and economic effects only 
briefly. 


About 50 pages of the report discuss the alternative rate struc- 
tures. Some of the topics were marginal costs, a dual-rate sys- 
tem, peak pricing, good-conduct rates, offset credits, and spe- 
cial purpose rates. The discussion on each of these rates Is 
descriptive and narrative, and provides only suggestions of the 
possible costs or benefits of such rates. 


To assessing the effect of rate increases on its customers, the 
BPA study devoted only a few pages. BPA’s customers are dis- 
tributors. An analysis of their financial positions in 1972 sug- 
gested which ones needed a revenue increase, with and without 
an assumed increase of 25 per cent in the cost of power. Then it 
analysed 87 utilities’ needs for retail revenue increases, and 
considered how many residential customers would face what 
percentage increase. As for direct industrials, the report notes 
that electricity costs would still amount to less than two per cent 
of shipment value, and that the impact would thus be minimal. A 
brief comment was also given on the impact of BPA’s proposal 
to make half the industrial load interruptible for two hours at 
most. 


In summary, the BPA study focused on the effect of a wholesale 
rate increase of 25 per cent across the board on energy use, 
and on some of the environmental effects of such a change. The 
Ontario Hydro impact study was quite different in scope, in that 
it concentrated on the social and economic effects that far- 
reaching changes in rate /evels and structures would have on 
the end user. 


The Impact Committee at Ontario Hydro did not develop de- 
mand elasticities, because that task was assigned to another 
team of the Costing and Pricing Study. Since these elasticity es- 
timates were not available at the time of the study, other ap- 
proaches were used. Case studies in which various end-use 
customters were interviewed suggested how they might react to 
changes in rate levels. The case study is also a good method for 
studying the effects of various changes in rate structures, some- 
thing for which aggregate elasticities can hardly be useful. Ag- 
gregate sectoral studies also used various scenarios (with differ- 
ent assumptions) to provide further insights. Even if elasticity 
estimates had been available, their usefulness for the impact 
study would have been limited, since the proposed rate in- 
creases are very large and thus differ from anything one could 
incorporate in models built on past behaviour and relationships 
(such as regression analysis). 


Nevertheless, the Impact Committee developed a sensitivity 
analysis based on various real marginal price increases, '4 and 
assuming a range of possible price elasticities for each cus- 
tomer class (residential, commercial, and industrial). The Com- 
mittee also developed a Delphi forecast of prices for substitute 
fuels, to help determine what the actual fuel price relationships 
would be. Cross-elasticity measures were not directly deployed 
in the analysis, since the fuel price forecast did not foresee any 
significant change in present relationships over the stretch of 
time studied. 


Ontario Hydro’s impact study assessed possible harmful effects 
of rate increases, as well as beneficial ones. The BPA study 
concentrated on the positive effects on the environments. 


'3The regression models sometimes produced questionable estimates of elasticity 
for certain variables. For example, a negative coefficient was associated with 
income. 

'4The BPA study applied an increase of 10 per cent in retail rate levels in its 
calculations. This increase seems to be a nominal one, as opposed to a real price 
increase. Price elasticities should normally be used with real increases, which 
discount inflation. 


10 


Hydro’s study thus concentrated much more on the end user 
and the effects on him. For example, it made estimates of what 
percentage of its income a family might spend on electricity. 


Moreover, Hydro used rate scenarios to provide some analytical 
framework in which to study various social and economic im- 
pacts. This enabled the task team to arrive at some tentative 
conclusions about the effects of marginal-cost pricing, whereas 
the BPA study offers general comments. 


Some other areas which the BPA study did not deal with are the 
effect of changes in rate levels on inflation and the reaction of 
interested parties. In short, the BPA study had limited scope, 
and concentrated on the demand elasticity of electricity. 


2. The Environmental Statement of the Tennessee Valley 
Authority 


In August 1975, the Tennessee Valley Authority (TVA) published 
its Environmental Statement. As originally envisioned, the study 
and any resulting impact statement was to have been structured 
to answer two questions: 


1. How would various rate designs and charges affect the use 
of electricity? and 


2. Once the effects on power use were known, what would be 
the total environmental effects, both those related to con- 
struction and operation of generating and transmission ca- 
pacity and those related to fuel substitution, changes in in- 
dustrial use patterns, and other general effects? 


Hence the questions it sought to answer were very similar to 
those raised in the Bonneville impact study. It was to concen- 
trate on price elasticity and its effects on the environment. More- 
over, the TVA meant it to be a generic study of rate levels and 
structures, and to avoid repeating such studies for every rate 
change. 


However, the TVA report is very different from the Bonneville 
one. As was explained in the previous section, the Bonneville 
study developed certain models and assumptions to arrive at 
some very specific estimates of price elasticities for three 
classes of customers. In contrast, the TVA study concludes that, 
because of the numerous factors involved, too many questiona- 
ble assumptions would be required to develop a sound estimate 
of elasticity. 

The main problem the TVA study cited was the energy substitu- 
tion effect. The substitution effect is inherently included in any 
price elasticity estimate, but the TVA team found it impossible to 
make sound assumptions about the availability and price of sub- 
stitute fuels. They cited the uncertain future in substitute fuels, 
and the break from historical trends, as reasons for discounting 
the validity of many price elasticity studies. In comparison, On- 
tario Hydro made use of a futures research approach to forecast 
such things as the price and supply of gas and oil. The delphi 
forecasting technique, employing outside experts, was used for 
this particular task. (In a delphi forecast, a panel of experts give 
their own subjective, individual forecasts, and these are then 
worked into a consensus. Reaching this consensus may take 
three or four rounds of questionnaires.) 

The TVA study also seriously questioned the validity of some 
price elasticity estimates for the commercial and industrial mar- 
kets that various American agencies had made. For the indus- 
trial sector, TVA based its criticism on interviews of firms (the 
study does not mention their number or scope). These led the 
TVA team to doubt whether the industrial sector could substan- 
tially react to any rate change, and thus to question the high 
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elasticities obtained from various models. This method seems to 
resemble one part of the Ontario Hydro Impact Study, which 
used interviews (with specific industrial and commercial firms) to 
reach insights into the effects of future rate changes. 


The study briefly discussed the effects on industrial growth 
which the team studied by using a computer simulation model. 
The study only reports on the results, and does not discuss the 
methodology or data used. It concludes that the effect of mod- 
est rate changes on industrial location decisions would be mini- 
mal. It does not mention the possible effects on such things as 
competition, plant expansion, or product lines. Again, the scope 
of the Ontario Hydro study was much broader, in that it at- 
tempted to gain some knowledge about all relevant effects on 
the industrial sector. 


The TVA study also considered alternative rate structures, using 
much the same methods as the Bonneville Power Administra- 
tion. That is, the discussion of various rates (such as LRIC, dual 
rates, peak versus off-peak) is descriptive and narrative. Again, 
this contrasts with Hydro’s study, which made use of various 
scenarios. In fact, the TVA study does not deal with the magni- 
tude of the future increases in rate levels which it is supposed to 
consider. 


In general, the team concluded that various rate structures 
would have little effect on how customers used power. Finally, 
the report stated that the ‘‘TVA studies indicate that the effect of 
changes in electric rates on the environment is remote and not 
possible to trace with any degree of certainty’. 


The Bonneville and TVA studies seem to be at opposite ends of 
a spectrum of approaches to an impact study. The first concen- 
trates on price elasticities and bases its conclusions on these 
estimates as the single tool of impact analysis. The TVA study, 
on the other hand, rejects the whole approach, and concludes 
that the impacts cannot be traced. Ontario Hydro’s study, in 
comparison, used such tools as futures research, technology 
assessment, case studies, and sensitivity analysis. 


3. Rand Studies on “The Impact of Electricity Price 
Increases on Income Groups” 


In November 1972, the Rand Corporation published a report 
titled The Impact of Electricity Price Increases on Income 
Groups: Western United States and California. This was in- 
tended as an ‘‘aid to policy makers and analysts concerned with 
energy policy in California’, and dealt with the varied effects of 
increases in the price of electricity on various income groups. 
Thus the study focuses on the effects of changes in rate levels 
on residential customers only, and does not concern itself with 
effects on other classes of customers or of changes in rate 
structures. 


The data for the study were obtained from a survey carried out 
in 1960 and 1961 by the Bureau of Labour Statistics, which pro- 
vided spending by income groups on various items such as en- 
ergy and appliances. These data enabled the Rand task team to 
make some analysis of how changes in rate levels affected vari- 
ous Classes of residential customers. The Ontario Hydro study, 
in contrast, did not have similar trustworthy information avail- 
able, and could thus only analyse the effects of rate changes on 
representative and low-income households.'® The Rand study 
found that households with an annual income of less than 
$3,000 represented 17 per cent of the population but consumed 
only six per cent of the electricity. 


15See the case studies on a representative household and the paper on low- 
income users. 


The Rand report then proceeded to estimate the short-run and 
long-run effects. In the short term, they estimated a mean price 
elasticity of -0.25 for price increases of 50 per cent and 100 per 
cent price increases (the report does not explain how they 
reached that estimate). For the long run, they developed esti- 
mates of price elasticities for various income groups. The me- 
thod employed to obtain such separate estimates is explained 
below: 


1. Estimate for a single area (Los Angeles) the saturation of 
electric and gas-consuming devices held by households in 
different income groups (based on a 1970 survey by the Los 
Angeles Times). 


2. Divide the appliances into luxuries and necessities. 


3. Estimate each group's use of electricity by multiplying satu- 
ration levels and average consumption per device in kilo- 
watt-hours (they assumed a constant appliance intensity of 
use for all income groups). 


4. Estimate drastic and reasonable withdrawals of electrical 
items for each group, and the corresponding elasticities im- 
plied. 


5. Choose elasticities close enough to the implied values for 
the aggregate elasticity to equal the average of the elastici- 
ties found by two other independent researchers, Wilson 
and Anderson. 


Even given the quality of data the Rand team had available, one 
can question their methodology. For example, assuming a con- 
stant intensity of appliance use for all income groups is ques- 
tionable, low-income households might very well lead a more 
home-centred life and therefore use their appliances more heav- 
ily. The Rand report itself mentions this (with supporting facts) in 
another section, when it defends its rather arbitrary division of 
appliances into luxuries and necessities. 


The study also confuses time periods. Spending on energy and 
appliances by income group in 1960-61 was combined with ap- 
pliance saturation levels for 1970. Moreover, one might venture 
to doubt whether data eleven years old were a particularly good 
basis for forecasting future effects. In our case, the oil price in- 
creases of 1973 provide a breaking-point after which one might 
expect energy use to change rapidly, and in such a way that 
earlier data would provide a poor basis for modelling the future. 


The Rand study differs from the BPA and TVA ones in using 
some elasticity estimates provided by two other agencies. For 
example, it uses the average of Wilson’s price elasticities and 
Anderson's to obtain an aggregate estimate, even though the 
two models are not strictly comparable. 


Finally, the study briefly mentions the implications of its findings 
for policy. The general conclusion is that low-income groups 
would suffer most, and that if they were exempted from pro- 
posed rate increases, the effects on total residential use and 
revenues would be slight. 


Because most of the study was based on 1960-61 data, the 
Rand Corporation published another report in March 1973 
which was based on 1970-71 data. This, however, was to focus 
on Los Angeles as a case study. 


For this study, the task team first developed a model which (in 
essence) related a household's energy use to its income and 
the number of members, and to the price. The model suggests 
that price elasticity increases with income, and higher-income 
users exhibit greater seasonal variations in their consumption 
patterns. In fact, the results confirmed those of the previous 


study in such matters as how many kilowatt-hours a certain in- 
come group would use. The report does not, however, discuss 
the statistical distribution of use within various income groups, 
and therefore does not answer the crucial question of how many 
low-income households use more than the average number of 
kilowatt-hours; this question is extremely important for dealing 
with such proposals as life-line rates. 


As a whole, the Rand studies seem to be fairly good, mainly be- 
cause of the superior data employed. Throughout the studies, 
various cross-checks were made to measure the validity of the 
results, and many assumptions are well supported by data. Nev- 
ertheless, one can still question the methodology for (example, 
dividing appliances into luxuries and necessities) and some of 
the assumptions. 


4. Federal Energy Administration Study 


In August 1975, the U.S. Federal Energy Administration pub- 
lished a study entitled A Study of Electric Utility Industry De- 
mand, Costs and Rates. The report stated that current rate 
structures did not charge customers in accordance with their re- 
sponsibility for additions to plant capacity, and that off-peak 
users were being overcharged. 


Much of the study was devoted to load forecasting, which was 
done by having a computer aggregate the individual load curves 
for each main use. Some of these projections illustrated the 
effects of diurnal (or peak versus off-peak) and seasonal peak 
pricing on the use of electricity and on summer and winter 
peaks. This section (Chapter V, Section D) essentially consti- 
tuted the only impact study in the report. 


First, the report looked at how heating storage might affect sys- 
tem load curves (the writers believed storage systems could pro- 
vide large savings for customers by 1995). The study examined 
the potential effect of various saturation levels of heating storage 
onacertain utility’s load factor. For example, one utility might 
improve its load factor by six per cent with 30-per-cent satura- 
tion. (Ontario Hydro’s cost-benefit study of time-of-day pricing 
for residential customers considers the growth of storage heat- 
ing.) 

Then the report estimates the effect of diurnal and seasonal 
pricing on storage saturation and on three crucial elements of a 
load curve: annual kilowatt-hours, summer peak kilowatt-hours, 
and the winter peak kilowatts. The study analyses three scenar- 
10S: 


a. Asystem with summer peak seasonal rates for all custom- 
ers, and diurnal rates for large industrial customers only. 


b. The same as above, except that diurnal rates are also ap- 
plied to residential customers. 


c. The same as (B) except that the system has a winter peak. 


The analysis of the effects of these rate scenarios (note that no 
specific values were assigned to the rates) had two separate as- 
pects: first, to estimate how each customer's use of kilowatts 
and kilowatt-hours would change (reflecting both technological 
and behavioural changes); and second, to estimate the effect on 
saturation levels. 


The report then draws these conclusions from the results: 


1. Rate structure management may affect peak demand more 
than it affects use of kilowatt-hours (a decrease in kWh con- 
sumption of 3.3 per cent, as against a decrease in peak de- 
mand under Scenario A). 


x Simple seasonal pricing-structures may bring about a con- 
siderable portion of the potential benefits from more elabo- 
rate rate structures, (reduction in peak demand of 8.7 per 
cent under Scenario A, as against a reduction of 11.0 per 


cent under Scenario B, which would require spending much 
more on metering). 


3. The benefit from rate structure changes may vary greatly 
from system to system. Peak demand was reduced by 20.7 
per cent under Scenario C where the system had a winter 
peak. The saturation is more elastic for electric space heat- 
ing than for air-conditioning (because alternative fuels are 


available), and therefore the rate structures are more effec- 
tive. 


ADDENDUM: PERSONAL DISPOSABLE INCOME IN 
CANADA 


Personal Disposable Income (PDI) in Canada increased at an in- 
creasing rate from 1971 to 1974. Ontario has had one of the 
slowest growth rates, while Saskatchewan and Alberta have had 
two of the fastest. Although Ontario had the highest PDI in 

1974, the high-growth provinces may exceed Ontario by the 
end of this year. Alberta only needed an increase of 13.9 per 
cent in 1975 to meet Ontario’s estimate. Its annual increase has 
averaged 16.8 per cent for the past three years. See accompa- 
nying Table for source and supporting information. 


PERSONAL DISPOSIBLE INCOME PER PERSON 


Say 1972 1973 1974 1975 1976 
$ Millions| % $ Millions] % $ Millions] % $ Millions | % $ Millions| % $ Millions 
Newfoundland 1,881 3/0) 2,126 P22: 2,401 16.7 2,803 - - - - 
eelpes 1,848 17.8 NIT 19.0 2,591 I26 2,786 2 = 3 = 
Nova Scotia 2,224 P2o Zola L3ie2 2,843 14.1 3,245 - - - - 
New Brunswick 2 ylh7 12.6 2,384 LORS 2,629 16.6 3,066 - - - - 
Quebec 2,480 U2 2,109 aa 3,114 IEE) 3,589 - - = - 
Ontario 3,176 11.4 3,539 11.0 3,929 ALM 4,405 13.0 4,974 12.4 5,598 
Manitoba 2,644 aaa 2,968 wh. 7) 3,493 een SH - - - - 
Saskatchewan 2,374 8.1 25 Oo) 3202 S390 18.0 3} (ES) - - = « 
Alberta 29980, \1is0) 63,085 iliiues 3,615 ets. Ol asiien |ag.41 | “4. oka 2 é 
B.C. Ze 908 20, 3,334 1353 Sys) L269) 4,267 - - = = 
Yukon & N.W.T 2. foe 14.5 2,636 8.6 2,862 20.8 3,456 - - a = 
Canada 2,769 sli 7 3,093 fee 3,501 espa 3,980 = 2 : = 


SOURCE: User Advisory Service, Toronto. Statistics Canada 
*From the 1976 Ontario Budget, assumes 80% of Personal Income 
is Personal Disposible Income, 1976 is an estimate 
**From the Alberta Economic Accounts 1975, Alberta Government 
Bureau of Statistics 
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I. INTRODUCTION 


During the past four decades the cost of providing electric 
utility service has increased at unprecedented rates. Costs have 
been driven up by high general inflation in North America and by 
rapid increases in world fuel prices. As a result of these cost 
increases, utilities are faced with new problems in costing and 
pricing. For example, there has been a renewal of interest in 
marginal cost-based pricing, particularly in the form Oppo nia st UN 
incremental cost (LRIC) pricing. “As conservation fas iibecome a 
vital issue, utility rate-makers are more concerned than ever that 
their customers) receive the right”) price signals. 


Ontario Hydro is now engaged in a major study of costing 
methods, pricing alternatives, price elasticities, and socio- 
economic impacts of electricity rate change. The impact study 
portion of this program endeavors to examine the probable effects 
on the customer, society, the economy, and the environment of 
significant changes in utility rate structure and revenue require- 
ments. This document describes the results of one portion of 
Ontario Hydro's impact study. In September 1975, Ontario Hydro 
engaged Hittman Associates, Inc. (HAI) to design and perform an 
analysis of the impacts of electricity rate change in Ontario. 

In this analysis, Hittman Associates has applied its experience 
in the conduct of technology assessments.* 


The approach taken in this assessment involves four basic 
steps. 


First, two electricity rate scenarios were constructed to 
embody key pricing concepts being considered by Ontario Hydro. 


Second, these scenarios were presented to major ins ti th t1ons 
interested in utility rate change in Ontario (but outside the 
actual rate-making and approval process). These various interest 
parties were questioned in detail as to their positions towards 
the rate proposals. 


a nea 


* The phrase "technology assessment" (TA) has come to mean the 
systematic study of the effects on soetety that may occur when 
a technology is introduced, extended, or modified, wtth spectal 
emphasts on impacts that are unintended, indtrect, and delayed, 
ineluding impacts on the soctal, economic, legal, envtronmental, 
political, and other aspects of soctety. The study, because of 
its Limited scope, ts best termed a mint-TA. It covers all the 
elements that would be part of a complete TA, but only ina 
preliminary manner. 
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Third , a series of case studies was conducted. These 
case studies were selected from industrial, commercial, 
institutional, and residential customers of the Ontario 
electric utility system. A municipal utility, which buys 
power wholesale from Ontario Hydro, was also included. 
Intensive interviews were held with management and technical 
representatives of each of the case study subjects, to 
determine how the two rate scenarios would impact their 
-particular situations, as well as what secondary and higher 
order reactions might occur. 


Fourth, impact models were constructed to symbolize the 
various feasible actions and reactions (in response to rate 
sturcture and level changes) identified during this study. 
These models indicate the technical and socioeconomic phenomena 
surrounding electricity rate changes in the cases studied. 

They are designed as a starting point, to be improved upon 
by (and integrated with) Ontario Hydro's current internal 
impact study program and future impact work. 


Ensuing chapters describe the results of each of the 
four steps in our study approach. The description of the 
two rate scenarios defines and bounds the subject of the 
investigation. The position study places the scenarios in 
their political perspectives, showing the divergent views of 
rate change taken by strong interest groups. A case study 
technique has been used in an effort to provide depth not 
possible on a larger scale. The impact models and their dis- 
cussion, drawing from both the position study and the case 
analyses to provide a useful consolidation of the study 
results, appear in the following summary chapter. 
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II. SUMMARY 


The approach taken in this program's position and case 
Studies has been purposely open ended, in the sense that 
their objectives include the raising of new questions, 
uncertainties, and programmatic issues concerning rate 
Change. This study is, then, unlike most research studies 
in that it is not the solution to a problem already seen. 
To integrate the variety of questions, uncertainties, and 
issues identified, two “impact models" are discussed.* 
Finally, some general observations are made of the overall 
impact trends discerned in this work. 


One caveat is required: 


Any general observations must be carefully quali- 
fied. They are based on the results of a limited 
number of case studies, and not on an exhaustive 
analysis of all possible cases. 


A. Rate Change Impact Models 


The purpose of developing impact models from the posi- 
tion study and case analyses is to visually summarize the 
chain of events following designated rate changes. These 
events encompass the basic social, political, and economic 
phenomena brought to light through this study effort. More- 
over, through the use af such models, the correspondencies 
and interactions among the individual chains appear, and 
certaimagenepal izedetrends: become evident. 


Is Increased Bulk Power Revenue Impacts (Scenario A) 


ar. Political Responses. The major events following a 
doubling of bulk power revenues by 1978 are shown in Figure 


fe Gee ee Some of these, revealed by the position study, are 
polLiticalin nature. Rising rates wild Ecause* vigorous 
opposition from industry and consumer groups such as AMPCO 
and the Consumers Association of Canada, as well as from 
individual industries and consumers. A representative of 
Lake Ontario Steel, for instance, stated that the firm would 
actively intervene in electricity rate increases, both 


ols See Ge See ee ee eee 
“the asserttons contatned tn the tmpact models (and their 
assoctated summary dtscusstons) are derived from the indtvt- 
dual case and positton studtes contained elsewhere in this 
report. Greater detatl can therefore be obtained by referring 
back to the spectfte case and pdsttton study analyses. 
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through AMPCO and as an individual industry .o .0n athe other 
hand, groups such as the Sierra Club of Ontario and Energy 
Probe will likely provide support for such increases, largely 
due to the resultant conservation of electricity. 


Ae Industrial Sector. Rate increases in the indus- 
trial sector will have the immediate result of increasing 
Production costs, which, in turn, will cause wholesale 

Prices to rise (when possible), and a shifting in the compe- 
titive positions of certain industries. A representative of 
Canadian Carborundum felt that the very electricity-intensive 
abrasives industry would be affected in this way, with the 
Price of synthetic abrasives rising with electricity costs, 

and the most electricity-efficient operations gaining a 
competitive edge. At the same time, rising synthetic abrasives 
costs would cause a reduction in sales (with a number of 
Ontario abrasives firms closing or relocating outside Ontario), 
while alternatives to using synthetic abrasives (such as the 
use of natural abrasives, or the outright elimination of 
grinding operations) would become more prevalent.* 


International and interprovincial companies will, 
in general, gain an advantage over intraprovincial industries 
if electricity costs rise faster in Ontario than is experi- 
enced elsewhere... \This is (dUesto thosesrimuics cpoarent trex = 
bility in. relocating existing or planned production capacity 
to areas with lower electricity costs. cuca move can be 
complicated by an industry's need to be near its major market 
area. In the case of Lake Ontario Cement, for example, a re- 
location of, planned grinding faci ia@tiecstcoaupossubiltey., but 
increased transportation costs would probably preempt the 
move. However, in the case of Canadian Carborundum, the firm's 
international nature allows it the very viable option of moving 
electric furnace capacity to another facility. The company 
indicates that. it has already contracted for etectricity in the 
State of New York at much lower rates than those projected for 
Ontario. Secondly, the Canadian Anti-Inflation Program would 
tend not only to encourage this relocation, but also would 
aid firms. which export since foreign (primarily U.S* )* prices 
are not controlled. Intraprovincial establishments, on the 
other hand, would be more likely to remain and face the higher 
electricity. costs, and prj ce, controrsvelacmamresuite  electracity— 
intensive intraprovincial firms may be placed in a disadvantage- 
ous position as.electricity producti onpcostce rise. 


tl oe ee ere ee oe 
* ° . . 

One of the other case industries (The Ontarto Paper Company) 
provides a ready example, as tt would constder the elimtnatton 


of grinding operattons. 
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Industrial wholesale prices rise, not only because 
of increasing in-house (electricity) production costs, but 
also if manufacturing inputs such as raw materials or replace- 
ment equipment increase in price. Lake Ontario Steel, for 
example, expects to pay more for its scrap iron feedstock 
because the scrap is run through an electrically-driven 
shredder before delivery to the firm. Rising electricity 
costs, then, may not only increase plant production costs, 
but also thescoStofwinputs to;tnespyoductionsprocess. 


Risingselectricity rates will seoreate a.greater 
interest by industry in reducing or modifying present elec- 
tricity usage. Self-generation of electricity and changes 
in process design for greater electricity-efficiency were 
Cited as the largest stepsranwindustyyvedn cakegin OLde mato 
reducevelectricityrcostsen Both requimeesignatiecanuecani tal 
investment, however, and,-in many cases, are,not cost- 
effective. The Ontario Paper Company provided an example of 
a firm in which both of these options might be seriously 
considered. The self-generation plant would be a combination 
solid waste recycling-incinerator plant fueled by trash from 
local communities, while a process change would replace the 
firm's electricity-intensive grinding operations with a more 
electricity-efficient paper recycling process. Ontario 
Paper also has the more conventional option of increasing 
electricity self-generation by running process steam through 
turbines before use. All of these steps would (as displayed 
in Figure II-1) change pollutant levels at the plant, boost 
sales in other (supply) sectors, and make the firm more 
electricity self-sufficient. 


Both the recycling of paper for pulp and the trash 
recycling aspect of the Ontario Paper Company's proposed 
self-generation plant would have the added attribute of 
reducing raw material consumption. The newspaper recycling 
step would directly reduce Ontario Paper's demand for timber. 
The trash recycling effort would provide an additional 
source of raw materials, possibly reducing dependence on 
other regions, provinces, Om@mations Tor Virginemeacermals. 
Overall, recyclingsefforts wien cesult irom a needco men 
duce purchased electricity. will augment regional resource 
independence. 


Other industrial measures for reducing or modifying 
electricity consumption. noted im Figure, J1-1 anelude: operna= 
tional adjustments, efforts to educate: consumers= to useless 
electricity-intensive products, and changes in product 
lines. All industries interviewed already operate continuously, 
and operational adjustments for load management appeared mini- 
mal. Certain competitors of Canadian Carborundum, however, 
presently operate only a five day week, and a shift to 
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continuous operation could help these firms reduce electri- 
City product costs (through a more even load distribution). 
It was expected that attempts to switch employees to weekend 
and holiday shifts could meet substantial opposition from 
labor unions, and it may be difficult for industries to make 
Such operational changes. 


During interviews with Lake Ontario Cement, it was 
found that it is possible, through education of consumers, 
to substitute less electricity-intensive grades of cement 
for presently marketed grades. Evidently, many customers 
believe that a higher "blaine value" in a cement means a 
higher quality product. In fact, a higher blaine value 
requires increased cement grinding (a very costly and electri- 
city-intensive step), but does not change the structural 
performance of the product. Through such educational efforts 
(and resultant change in product demand), industries may be 
able to reduce electricity usage and product costs. 


C. Commercial/Institutional Sector. Rising electricity 
rates to commercial and institutional establishments will, 
in general, mean a rise in operational costs. At the Marks 
and Spencer retail store, 1t Was Tem tilat rising ev eour1etuy 
costs would result in the following impacts (depending on 
future market conditions): « (la) ya sng rice s. Gc) aecec line 
in profits, (3)° a reduction in personnel .sor (4).s0me combi 
nation of the above. Though not considered as important as 
operational cost rises, it was mentioned that consumer price 
increases would be compounded in some cases by rising whole- 
sale prices (as a result of electricity costs to producers). 


Competitive positions of commercial establishments 
can also be affected as electricity rate increase. In the 
case of the Cadillac-Fairview apartment building, it was 
noted that smaller bulk-metered apartment buildings would 
be at a disadvantage. Their fewer number of residents causes 
them, in general, to have less diversity in users and, 
therefore, lower operational load factors. A doubling in 
peak demand charges would, then, affect smaller bulk-metered 
apartment buildings more than would be the case for a larger 


building. 


In ‘the case ‘of ‘a -TLorontovot fice cbuil ding, 1t was 
pointed out that the Prudential Assurance Building profit 
margin could be reduced if electricity rates were to rise, 
due to its relatively high vacancy rate. Competition from 
more prestigous office buildings requires the Prudential 
building's basic rental charges to be held low. Rising 
electricity costs are passed on easily through an "escalator 
clause" in existing tenant contracts. New residents will 
have a Similar "base" charge (due to a need to be competitive) 
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without the fuel adjustment paid by existing tenants. Hence, 
the office building management will not likely be able to 
pass rising electricity costs through to tenants as readily 
as will ithe, Tudlys occupied’ bul lanngsea Clean y. as seen +o 
both the apartment and office building cases, the competitive 
positions of commercial establishments can be noticeably 
affected. bye ri Sing. electricity vates. 


Public institutions will also face rising operational 
costs. In thescase of, Toronto General” Hospiita ky sitiwas Stated 
that, because of government funding restrictions, the hospital 
would probably be unable to afford the initial capital investment 
required for any major steps toward electricity conservation. 
Toronto General, might 2 ns te ad shavie fo. -culLjpack on.sService Vie 
personnel layoffs) and/or raise charges to the public (either 
through taxes or insurance premiums). 


Commercial establishments will have certain 
options available to modify or reduce purchased electricity 
usage. In the case of the Cadillac-Fairview apartment building, 
the management has begun to take numerous electricity conserva- 
tion measures, including the computer simulation of building 
energy use to determine areas of energy waste and seminars 
to educate apartment building engineers. Cadillac-Fairview 
is also considering the implementation of surcharges on 
electricity-intensive appliances (such as air conditioners). 
The Marks and Spencer retail store already has taken steps 
to reduce lighting and could take some measures to improve 
the builkding.s. load factor, but ts nestricted? in, many. ways 
by the overriding need to provide maximum service to the 
customer. The Prudential Assurance office building might 
consider efforts to educate tenants in energy conservation, 
but would also be restricted by the need to provide premium 
service. Therefore, commercial establishments have numerous 
operational, educational, and technical options available to 
reduce electricity consumption as electricity costs rise, 
but will also have to consider the paramount issue of pro- 
viding competitive customer service. 


d. “Residential Sector. “As resydentiat electricity rates 
rise, a greater proportion of family income will be required to 
pay electricity bills, causing reduced spending in other sectors 
and efforts to conserve electricity. Decreased net family in- 
come may reduce retail purchases (which will be further aggravated 
by any electricity-related retail price increases), but the Bue 
mary impact may be a decrease in Ontario families savings. a 
the same time, rising electricity costs will elicit complaints 
and questions to municipal utilities from homeowners , while 
likely increasing the level of bad debts to the utility. 
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; Efforts to reduce residential electricity consumption 
will center largely around new sales of appliances and 
heating conservation measures in electrically-heated buildings. 
As electricity costs increase, homeowners become more aware 
of the Operational costs of electrical appliances (versus 
Only initial cost), and sales of electrically-inefficient 
appliances will gradually decline. Middle and upper income 
Owners of electrically-heated homes will also be more likely 
to Invest in energy conservation measures such as increased 
insulation and storm doors and windows. 


e. Municipal Uti Dit esre oAs amajor retaiders orvelectri- 
city in Ontario; municipal utilities will mace much of the 
customer reactionrto) bulk electricitys rate rincereasesc.s Lt 
was pointed out by Mississauga Hydro that rising rates will 
elicit consumer complaints and requests, a rising frequency 
of bad debts on electricity bills, and consumer pressures 
for municipal utilities: to, cutetneiy .ineto bleep ri cec em Aswca 
result, municipal utilities will likely be faced with the 
quandry of having to provide more customer services than 
ever before, while trying to reduce costs. 


The: municipal wititbifties fecct Lon tor risaind. bu Ik 
power rates will be to (1) attempt to dissassociate themselves 
from electricity rate increases, and (2) selectively cut- 
back on customer service expenditures. However, the munici- 
pal utilities charges represent only a small part of a 
customer's total bill. A municipal utility service cut-back, 
then, would only have a slight impact on customer billing 
(but would increase customer problems), and thus service 
cut-backs, while plausible, seem unlikely. 


Vas Pricing Policy Changes (Scenario B 


Figure II-2 symbolizes events and interactions following 
the hypothetical adoption of a number of basic electricity 
pricing policy changes, all designed to provide more jcost- 
representative price signals to Ontario consumers. It 
should be noted that, in the interviews supporting this 
model, the following pricing policy changes were presented 
in "Scenario B" as combined with a bulk power revenue increase 
in order to present a realistic scenario to interest groups 
and case study subjects. Here, for simplicity (and to avoid 
repetition), the impacts of pricing policy changes are 
discussed independent of bulk power revenue change impacts 
(discussed in Part lites 


a Shift in Demand/Ener Revenue S$ Lit. IN early Lor 5. 
Ontario Hydro wholesale electricity billing was more demand- 
oriented than energy-oriented, with the demand to energy revenue 
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ratio being 65/35.* If this ratio were to be reversed, then 
energy use (KWH) would gain a relatively greater importance 
than at present, while maintaining low demand peaks (KW) 

would be of lesser importance. As a result, very electricity- 
intensive consumers would experience price increases,** 

while smaller electricity users would benefit. For instance, 
in the case of the Cadillac-Fairview apartment building, it 
Was pointed out that, under Scenario B, all-electric buildings 
would be hurt competitively by relatively high electricity 
consumption levels, while smaller buildings (which now pay 
more for their characteristically low load factors) would 
benefit. Therefore, less electricity-intensive establishments 
could gain an edge over competitors in operational costs as 

@ result of a shift in the demand/energy ratio. 


The reduced emphasis of this pricing policy on 
maintaining a low peak demand (KW) would lessen Ontario 
electricity consumers' incentive to achieve a high load 
factor. It is likely that high load factors would become 
less important than, say, a cement firm's need to maximize 
production at peak demand periods, or a retail store's 
providing of services at the most convenient time for custo- 
mers. Reduced accentuation on the demand portion of electricity 
bills, though not an “incentives to (reducemoperating cloadihaetors , 
will have the tendency to result in lowered tndividual load 
factors since “load “factor *comtrol- efforts wiliiibes less: cost- 
effective under this policy (and therefore of lower priority). 


b. Establishment of Uniform Provincial Rates. Probably 
the most important results of uniform retail rates throughout 
Ontario will be an elimination of existing electricity 
system inequities. Presently, rates vary widely among users, 
depending on which supplier in the system electricity is 
bought from, and what special rates have been instituted. 

The rate restructuring in Rate Scenario B would abolish 
these rate differences (within defined user classes), except 
for a set user class customer charge which would reflect 
each retailer's individual costs. 


f This ratto'ts changing rapidly. Whtle 65/35 ts the ratio for 


early 1975 (and has been used as a baste for study), the 1976 
ratto ts closer to 56/45. 


Be noted in Figure II-2, thts result would certainly provoke 


a negative reactton by the major power consumer's representa- 
tive, AMPCO. 
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While the vast majority of users will benefit by the 
elimination of price inequities, those industries presently 
having relatively low industrial rates (ene Gs GF iG) COG ae 
furnace rates) will be the most noticeably affected by higher 
costs. Those firms with special rates have effective discounts 
upon which they may rely for a continued competitive position 
in their respective market areas. Firms losing low rates— 
will likely pass their increased costs through to the maximum 
degree (competitively) possible, while attempting to reduce 
electricity usage and/or retain their profit margin through 
such measures as shifts in product line. Moreover, the 
closure or relocation outside Ontario of some "discount" 
customers may well result from the abolishing of special 
rates. 


The establishment of uniform retail rates throughout 
Ontario will also reduce municipality discretion in rate | 
setting foriune attraction! of industries, although providing 
an easier separation of Ontario Hydro and municipal utility 
portions of retail bills. The greater separation of customer 
billing afforded by the uniform rates isan, advantage to 
municipal utain tresi, Tmyrtivat.o7as bulk power rates rise, 
customer reaction may not be focused on the municipal 
retailers as much as on Ontario Hydro. 


In the uniform rates set by Scenario B, a minimum 
demand billing (presently in common Use) patsuanioite lc buded™ 
The minimum demand charge is usually a set percentage (e.g., 
75 percent) of the previous 11 month's maximum KW demand. By 
abolishing this facet of billing, it was found <that 1n- 
dustries with seasonal operations (and therefore KW peaks) 
would no longer pay for electricity they dounot suse inset ts 
peak months, thereby achieving lower biblsm ,.lWathe case,of, 
St. Lawrence Cement, it was stated that the minimum charge 
on off-peak months caused the firm to be less careful about 
electricity use during these months, since the firm was 
billed for more than it would use anyway. As a result, the 
abolishing of the set minimum would lower seasonal industries' 
costs, while reducing their waste of electricity.* 


roa Pear Offt-reak Rate Ditrerentials for Large Users. 
There were two day-night pricing differentials outlined in 
Scenario B: (1) a 1.5 mill KWH price difference and (2) an 


Lt 2s interesting to note that cement firms' off-peak months 
tend to be tn winter months, during which Ontarto Hydro's 
system peak occurs. Therefore, a set minimum charge tends 


to encourage waste by these parttcular firms when the system's 
need ts the greatest. 
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abolishing of peak (KW) measurements between the hours of 11 
pm and 7 am. The 1.5 mill differential was in all cases 
felt to be too small to have any significant effect on 
electricity usage patterns or bills. The imposition of such 
a differential would, however, create a demand by large 
nighttime, usersetor a Sstiliegreacver cost differential, and, 
pert ee by smaller nighttime users for a similar cost 

reak. 


The option of having peak demand metered only 
between 700 and 2300 hours would encourage TING US tr VESvEEO 
where possible, shift to nighttime usage. Lake Ontario 
Cement, for instance, would utilize any future excess grind- 
ing Capacity in order "to imeredace operations at night (thereby 
reducing the firm's daytime KW peak). Representatives of 
the firm felt, however, that the capital investments required 
for greatly increased grinding or storage capacity solely 
for the purpose of shifting usage heavily to the nighttime 
hours would not be cost-effective under Scenario B rates, and 
would not be taken. Labor union intervention in operational 
hour changes (as discussed previously with respect to the 
abrasives industry) would also inhibit the likelihood of 
day-night peak shifts. Therefore, although there will be 
efforts by industry to selectively take advantage of day- 


night cost breaks, immediate major shifts in usage should not 
be expected. 


d. Bid-For Interruptible Power. Presently, inter- 
ruptible power is almost exclusively available to Ontario 
Hydro's direct customers alone. This power is available cin 
two classes, Interruptible A and B, each with set maximums 
for the frequency and length of interruptions possible and 
each offering a discount off firm power COSHS7# walnene cent 
years, however, interruptible customers have rarely experienced 
power cut-backs (certainly, at least, no where near that 
allowed under their power contracts), and those industries 
interviewed typically regarded today's jinterruptible power 
as firm power at a discount. 


Under the bid-for interruptible power option, 
"hlocks"of power having realistically designated interrup- 
tion frequencies and probabilities would be allocated to the 
highest bidder. Under this pricing mechanism, interruptions 
would not necessarily increase, but price discounts would be 
tied to the likelihood of interruption. It was found that 
none of the interviewed firms which presently buy interruptible 
power could afford to accept the level of interruptions 
allowed under their contracts. 


To date, municipal utility customers have largely 


been excluded from buying interruptiblie power. In discussions 
with the St. Lawrence Cement Company (a municipal utility 
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customer), it was found that, although the firm had the. 
capability to have certain electricity-intensive operations 
interrupted, it has never been offered the option by Mississauga 
Hydro.* Many such industries will be added to the pool of 
bidders for interruptible power under Scenario B. This 

factors plus themfact that present interruptible power usage 

is probably not indicative of those industries! use under 
bid-for power, cause the market for interruptible power 

under the bid-for option to be extremely uncertain. 


Both industries which now buy interruptible power 
and industries which will be buying it for the first time 
will act to increase their interruption capability, in order 
to gain maximum discount. Certain seasonal industries (such 
as the cement industry) wil] demand that interruption proba- 
bilities be given on a monthly or time-of-year bral Sul: Sty Sol the 
they can accept a great deal of interruption at off-peak 
production times, but none during peak production periods. 
Some industries will selectively increase production and/or 
storage capacities in order to increase their discount. In 
the case of the Ontario Paper Company, it was noted that 
enlarged grinding capacity and/or pulp storage would aid the 
firm in increasing interruption capabilities, but would also 
add to the firm's ability to reduce its daytime peak under 
the peak/off-peak option of Scenario B. Acca. resul ce, (10 
some cases, the bid-for interruptible option and the peak/ 
off-peak option will complement each other (and, together, 
make each individual option a more viable objective for 
consumers). 


er Lenathened Peak Demand Metering Period. Under 
Scenario B, peak demand would be measured over one hour, 
versus the present 20 minutes. Such a change would help 
those firms which have short "needle" peaks. By averaging 
the peaks over a longer period of time, the maximum KW 
demand for which the firm is billed can be lowered signifi- 
Cantlyo aun the case’ Oo. St. Wawnence Cement, it was stated 
that a lengthening of the peak measurement period would give 
operational personnel more time to react to electricity 
peaks, and thereby aid them in load control efforts to 
reduce electricity charges. 


From an implementation point of view, the switch 
from a 20 minute to a one hour demand measurement period 
would be difficult. Discussions with Mississauga Hydro 
revealed that existing meters could not be easily recalibrated, 
and Wolld propaplyenaveeto be replacedsat a cost of approxi- 
mately $200 each. Also, it was pointed out that such a 


* 
This ts due to the munictpal utilities' charters, whtch, 
unttl recently, have restricted such agreements. 
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change in metering may require regulatory action by the 
Federal Department of Weights and Measures. This step, 
then, would not be easily implemented though its likely 
Impacts are very favorable. 


f; Prohibition of Master-Metered Apartments. The 
elimination of master metered apartments Gr new units) will 
primarily impaet itihneespant less Cl.) ether, tenants.” ( 2)" the 
landtords J vandwt3}4the” uth itye (Penants wwibt ibevattected”™ in 
that, their electryicl ty wbItistwiht bekseparate. frometheitr 
rental charge, causing a reduction in electricity usage 
(because of a greater individual responsibility for the 
electricity portion of apartment costs): 


Individual metering will cause apartment construction 
costs to rise approximately $40 per unit (due to the added wiring 
required)*, but will remove the burden Ofe VisAng electricity costs 
cron the pandlorde. Pineeioettnetwelecuricityecostsrare: cirectly 
passed through to the apartment dwellers under individual metering 
will be especially favorable to landlords under rent control situ- 
ations, as landlords are relived of the task of attempting 0) 1DeS:Si. 
through any increases in electricity costs.— Such favorable economic 
aspects.of individual metering may provide impetus for more elec- 
trically-heated apartments in the future, and therefore a long- 
term trend toward greater electricity consumption, despite an 
initial seonsenvation swipact. 


Municipal utilities will receive higher revenues 
from apartment dwellers under individual metering, but they 
would also incur increased customer service costs. Since 
residential (small user) rates are higher than bulk (large 
user) rates, a switch to individual metering will provide 
higher revenues (which will be offset, to some degree, by 
conservation efforts, however). An increase in the number 
of customers to be dealt with, meanwhile, will increase 
Operamindecosts fOr tne ucTii ties ebirect billing to. tenants 
may also increase bad debt problems for the utilities, as 
well. 


B. General Observations 


The overall trends perceived in this work, as well as 
some indicattons wf the mosterrulttul directions for future 
activity, are stated briefly in the following. 


ie Rapid electricity rate increases of the magnitude 
studied here would have an electricity conservation 
impacts SOnterio Hydro 1s. quantitative elas ticity 
analysis will be valuable in determining the energy 


¥As reported by Mr. B. Howard, Meridtan Butlding Group, 
March 1976. 
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and capital implications of such rate increases for 
Ontario Hydro's capacity and revenue projections. 


The magnitude of impacts due to the pricing policy 
changes studied is generally less than that of the 
impacts of doubling bulk power revenues by 1978, once 
logical adjustments to the rate restructuring are made 
by large users. To allow time for these adjustments to 
be made, the pricing policy changes should be phased in 
over a period of several years, rather than abruptly (as 
in Scenario B). Furthermore, publicized advance notice 
Of HOLT DrIcing pOlieyeand rate leve) changes would tend 
to minimize adverse impacts and maximize positive Im- 
pacts, e.g., conservation of energy and capital resources. 


From the cooperative and interested responses of the 
organizations and individuals approached in conducting 
thisectuUdvemt tus. concluded that impact assessment — 
presents a valuable and welcome customer participation 
avenue as well as an analytical tool for making better 
rates. 


Both the position and case study evaluations of Ontario 
Hydro's proposed bid-for interruptible service option 
indicate strongly that more information must be provided 
to the potential participants to enable them to under- 
Stancil seprmeing acONncCe’p t.. Some form of educational 
program could provide this information to customers, 
while allowing Ontario Hydro to further assess the 
iipaets Obebid-foy anterruptible service. 


Responses from small-consumer groups to peak/off-peak 
rates were incomplete because, in Scenario B, only 
large users were to be offered these rates. However, 
smaller users (less than 3000 KW demand) are definitely 
interested in having peak/ off-peak rates extended to 
them. 


A bulk power rate doubling over three years may cause 
change in employment levels and locations in Ontario. 

In general, the changes in employment noted here were 
small and negative, principally in the most electricity- 
IPeenatveninguctryec: oSHowever, such, industrial job 
losses have secondary employment effects as well. 
Reduced industrial wage and tax inputs to the economy 
(especially at local levels) would impact service jobs 
SUCheaSe Mumposprtals, schools, theaters, and restaurants, 
as well as jobs conjunctive to the industry itself 
(CoGeseiieeummeyeakedSst0r the paper industry).. Some 

of these industrial job losses and many of the secondary 
job reductions would not be "lost" to the Province, as 
certain other development will occur elsewhere in 
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Ontario (see Figure II-1). However, even in these 
cases, local economic hardships and family dislocations 
(perhaps not evident at the provincial level) may be 
experienced as a result of rising electricity costs to 
electricity-intensive industries. 


Rising electricity rates can also cause shifts 

in the type and locality of pollutant sources and 
receptors in Ontario. Any industrial closures or re- 
locations will eliminate associated pollution emissions. 
Resultant family dislocations, on the other hand, will 
Shift. receptor concentratrvonssand localities. Efforts 
by customers to reduce purchased electricity, especially 
if through electricity self-generation, will also incur 
localized changes in pollutant emissions. 


A doubling of bulk power rates may place municipal 
utilities in the position of having to increase services 
while under customer pressure to reduce costs. The customer 
charge rate component of Scenario B tends to isolate 
municipal utility charges and, thus, partially assures 

that municipal utilities will not become foci of negative 
customem reaction to bulkerate incredsies ; 


Two of the pricing policy changes of Scenario B would 
shift the emphasis in large user load management from 
monthly load factor control towards diurnal peak/off- 
peak control. Those changes are the 35/65 demand/energy 
revenue split and the use of peak/off-peak rate differ- 
entials. However, a third aspect of Scenario B, 
lengthening the peak demand measurement period from 20 
minutes to one hour, may actually offer increased 
incentives for active peak demand control programs 
(thus. increasing oad! factors) This: change, as per+ 
ceived by some, would allow more reaction time for load 
management responses to be effective in curtailing 
demand peaks. 


The potential exists for degradation of the system load 
factor following the institution of a 35/65 demand/energy 
revenue split. The actual extent of this tendency 
would best be gauged by experience during a phased 
change in D/E split over several years. Careful observations 
of the short-run relationship of load factor to D/E 
Spend could guide Ontario Hydro in determining the 

ROPre era eke schedule for phasing in a marginal cost-based 

Spal G 


Strongly divergent views have been found of the 

abolition of bulk metering in new apartments. The 
volatility of this isstte appears to lie in the uncertainty 
in the costs and benefits involved, and in the moral bases 
of oppositely held positions. 
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The term) rate structunessas Usedsin_ this report. rerers 
to the form of the wholesale and retail pricing system used 
in the Sale of electricity. Ontario Hydro presently employs 
as its nominal rate structure a two-part system, with demand 
(KW) and energy (KWH) charges set for various customer 
classes. Other general features of Ontario Hydro's current 
Pricing system include: 


the specific demand and energy measures used, 
the system's demand/energy revenue split, 

the role’ of mMUniicipalmutila tresnim sret.an iaing:, 
interruptible service contracts, and 

bulk metering of multifamily apartments. 


Po 
OPwWN— 
ee 


In the appl ication of. Onterdomyvdross rater structure, 
demand charges are expressed in terms of dollars per kilowatt. 
Each customer's billing demand is taken as the monthly 
maximum (or peak) measurement recorded by a meter with a 15 
or 20 minute averaging time constant. Only customers with 
an annual average monthly non-coincident peak demand greater 
than 50 KW are assessed a demand charge. Energy charges are 
expressed in terms of cents or mills per kilowatt hour. 

Energy is measured as the time integral of demand over the 
monthly billing period. 


A key parameter in this rate structure is the system's 
demand/energy revenue split, which is the sum of all revenues 
received through demand charges divided by the sum of all 
revenues received through energy charges. Ontario Hydro's 
1975 demand/energy revenue split was about 65/35. 


From the customer's viewpoint, the demand/energy split 
is an important price signal. Relative emphasis on demand 
charges encourages the customer to minimize his peak demand, 
thereby smoothing his load pattern over the monthly billing 
period.¢« This» resultsyinga shigherps. load actors sion the 
customer, and for the utility system. The higher the system's 
load factor, all else being equal, the more efficiently 
the system's power capacity is being used.* Ontario Hydro's 
annual load factor is presently about 69 percent, one of the 
highest in North America. 


Oe BE ee ee ee 
“toad factor, however, ts not the only such tndtcator. 
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The fully distributed costing method distributes the 
total revenue requirement among several variable and final 
cost pools according to the average costs associated with 
all electricity sold by the utility. During a period of 
increasing costs in one of these cost pools (e.g., energy 
costs), it can be argued that FDC gives customers the wrong 
price signals on which to base their buying decisions. A 
costing method which prices at the margin (of demand) is 
long-run incremental costing CORDES). = has method can be 
used to distribute the total revenue requirement among cost 
pools according to the costs associated, in the long-run, 
with the next increment of electricity sales. Today, use 
of LRIC would jead to a system demand/energy revenue split 
of approximately 35/65 for Ontario Hydro. 


Hydro sells electricity at wholesale rates to some 353 
municipal utilities throughout Ontario. These utilities 
distribute power locally and sell to retail customers. In 
addition, Ontario Hydro, through its Rural Power DiStyri cts 
acts as a supplier for many large industrial customers; ias 
well as for residential and commercial customers (mainly 
jn rural areas). Each municipal utility sets its own retail 
rate schedule, subject only to the approval of Ontario 
Hydro. As a result, there exists wide variation among muni- 
cipalities in the rates charged to the same customer class, 


and even some variation in the definition of customer classes. 


Ontario Hydro's rate structure does not make direct use 
of the diurnal, or time-of-day, variation in its system de- 


mand. Ontario Hydro's system demand is made up of the sum Of. 


all individual customers’! metered kilowatt demands at any 
given time. The maximum, or peak, system demand determines 
the installed generating and distribution capacity required 
by therutilmtye lt can bewargued that customers whose 

peak demand is coincident with the system's peak demand 
contribute more to system capacity costs than do customers 
whose measured peak demand occurs during system offpeak 
hours. The daily system peak generally occurs between 

0700 and 2300 hours. 


Interruptible service contracts have beenprovided by 
Ontario Hydro to certain large industrial customers. These 
customers receive a discounted rate for the "interruptible" 
DOrtdop of their electricity demand, tnireturn forgiving 
Ontario Hydro the legal right to interrupt this portion of 
their service during specified system load conditions. His- 
torically, actual interruptions have been far less frequent 
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than permitted by the interruptible service contracts. Some 
inequity has existed in the system, in that only direct customers, 
in general, have in the past been able to obtain interruptible 
service rates. Presently, the problem is merely that many muni- 
cipal. power customers are unaware of their ability to purchase 
interruptible power. 


Most apartment buildings in Ontario are bulk metered, in 
that electricity meters are used for groups of rented dwelling 
units, rather thantfor individual apartments. - Thus. the WWand- 
lord pays the total electrierty bill, and passes the cost on 
to the tenants through rents. Ontario Hydro and many municipal 
utilities have encouraged bulk metering strongly, in the past, 
as a policy to reduce operating costs. However, recent studies 
indicate that bulk metering tends to increase electricity con- 
Sumption, since bulk metered tenants do not pay directly, and 
have no direct control over. tweir electricity bil 1s. 


Two rate scenarios were studied in this program. The 
first involves a straightforward doubling of Ontario Hydro's 
total annual revenue requirement between 1975 and 1978, with 
no change in the current rate structure or related features 
of the, overall pricinggeaiacy. =A tere traditional electricity 
rate growth is resumed after 1978. The second rate scenario 
studied also doubles Ontario Hydro's bulk revenues by 1978, 
but this" scenario introduces ia hew rate stricture in that 
year. This rate structure meets in principle the same total 
revenue requirements as Scenario A, though in some very 
different ways. It involves significant change in all of 
the pricing features described before. 


These scenarios are more completed delineated in the 
following: 


A. Rate Scenario A 
] Nominal Description 


Double bulk power rates by 1978. 

(2) Effect on Customer Rates (¢/KWH 
1978 =all =< 5O0G0KN* rates = 159) x (1975, rates ) 
-all > 5000KW rates = 2.0 x (1975 rates) 
1983 -all < 5000KW rates = 3.0 x (1975 rates) 
-all > 5O000KW rates =~ 3.74 x (1975 rates) 


(3). Contin ons 

a. Bulk rate to municipalities and RPD doubles 
between 1975 and 1978. 

b. Because distribution costs are not rising 
with fuel costs, the net effect on < 5000KW 
customer's bills is a factor of 1.9 between 
1975, and 1976. 
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age Rates of all large users (over 5000KW) in and 
out of the Power District double by 1978. 

d. All rate components increase by a factor of 
1.57 between 1978 and 1983. 


Scenario B 


Nominal Description 


Double the bulk power rate by 1978; in 1978 
introduce a new rate structure with three 
general features - 

as Change the system D/E revenue split from 
AV NRO MNatelya0 07 o0e tO) 135/65. 

b. For three newly defined user categories ( <50 
KW, 50-3000KW, >3000KW) set standard demand 
and energy rates throughout Ontario, and 

CR Use a customer charge to price fixed costs, 
thus enabling municipal utilities to meet 
their individual revenue requirements. 


Effect on Customer Rates 


-1978- 
0-50KW 50-3000KW >3000KW 
$4/customer $400/customer $3000/customer 
2.77¢/KWH 1.8.¢/KWH 1.68C/KWH 
0 $3.42/KW $4.31/KW 
-1983- 
0-50KW 50-3000KW >3000KW 
$6.50/customer $630/customer $4700/customer 
4.3¢/KWH 2.84¢/KWH © 2.64¢/KWH 
0 $5.37/KW $6.77/KW 


Condition 


a. Bulk rate to municipalities and RPD doubles 
between 1975 and 1978. 

b. Because distribution costs are not rising 
with fuel costs, average rates in the O0-50KW 
and 50-3000KW user categories increase by a 
factor of 1.9 between 1975 and 1978. 

Cy Average (large user) rates in the over 3000KW 
category double between 1975 and 1978. 

d. All rate components increase by a factor of 
1.57 between 1978 and 1983. 

e. End user demand and energy charges are set 
uniformly by Ontario Hydro. 
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1; Municipal utilities and the RPD can adjust 
customer charges within prescribed limits to 
meet revenue requirements. 


(4) Concepts for Sensitivity Study 


a. Peak/off-peak rates for large users ( >3000KW). 
Non-coincident peak demand measured only between 
0700 and 2300 hours; approximately .15¢/KWH 
peak/off-peak energy charge differential. 


oe Prohibition of master metering of new multi- 
family dwellings and existing buildings where 
feasible. 

Cs Bid-for interruptible service option for all 
large users. 

d. Change the 20 minute peak demand measurement 


to a one hour measurement. 
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IV. THE IMPACTS OF RATE CHANGE-CASE STUDY ANALYSES 


‘This chapter presents the results of eleven case studies 
of the impacts of rate change. 


The decision criteria used in selecting the subjects 
for these studies accounted for the following: (1) represen- 
tative industrial, commercial, institutional, and residential 
subjects were desired; (2) varying load sizes, patterns, and 
load factors were sought; (3) customers of both Ontario 
Hydro’s *Rural "Power District and tvariocus*munietpal uttitties 
were included; (4) only willing subjects were studied, and; 
(5) the total number of cases was consistent with the resources 
and time available for the assessment. The eleven case study 
subjects include the following: 


The Ontario Paper Company, Ltd. 

Canadian Carborundum Company, Ltd. 

Lake Ontario Cement, Limited 

St. Lawrence Cement Company, Ltd. 

Lake Ontario Steel Company, Ltd. 

Marks and Spencer, Retail Chain Store 
Prudential Assurance Co., Office Building 
Toronto General Hospital 

One Fountainhead, Apartment Building 

A Hypothetical North York Single-Family Dwelling 
Mississauga ‘Hydroy MuntetpalmUti laty 


Representatives of the various firms involved in these 
studies were asked to respond informally to the rate scenarios, 
and provide whatever data and information was available to 
document their opinions. Thetr optntons cannot, however, be 
taken in any sense as the offtetal responses of the subject 
firms. 


The case studies are presented in the order listed above. 
Each includes a brief description of the industry, commercial 
activity, institution, or residential dwelling type of which 
the study subject is representative. The discussion of 
Scenario A and B rate impacts extends to secondary and higher 
order effects, “involving Kréeatonals sRrovincial, sand *local 
economic and societal implications as related specifically to 
the individual case study. A summary for each case highlights 
major impact potentials. 
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A. Pulp and Paper Industry Case Study: 
The Ontario Paper Company, edger a 


Ontario is one of the world's leading producer of pulp 
and paper products. Of this industry's energy consumption, 
approximately one-third is in the form of electricity. It 
is for this reason that abundant, inexpensive electric power 
(historically available in Ontario) was a major factor to 
this industry's development in the province (Ref. LV Wee 
Today, the Pulp and Paper Industry is (‘the province's largest 
single electricity consumer (using oh%..0 percent of the 1972 
total), and its second most electricity intensive (with 
electricity being 8.5 percent of the industry's value added 
in 1972)u(RefesbVi2): 


The paper making process GOnsists: Of three basic steps. 
First, the logs are debarked, with the bark commonly being 
collected for use as a fuel.. Next, the log is reduced to 
either chips or groundwood, depending on the pulping process 
selected. Finally, the pulp product (often times a mixture 
of chemical and groundwood pulps) is refined using various 
machines which reduce the pulp and separate its fibers, and 
is fed into a paper machine. Here, the mixture of fiber and 
water is progressively matted, pressed, dried and -cutsanto 
paper or paperboard. 


In chemical pulping, the wood is reduced into one-half 
to three-fourths inch chips by a mechanical chipper (using 
electric drive). The chips are then mixed with chemicals 
and cooked in a pressurized digester to remove TES ap Gna 
component. The result is a cellulose fiber pulp and a waste 
liquid. This waste liquid can be partially evaporated and 
used assawiuel.abatlitecan also be used to make other sale- 
able products (Refs. IV.1, es). 


In mechanical pulping; the logs are reduced by physically 
pressing the logs against a revolving, electrically driven 
grindstone. The groundwood pulp (which retains the wood 
Tignin) is then screened and filtered. The resulting pulp's 
fibers are shorter and weaker than the chemical process 
pulp, but the mechanical process produces less waste material 
and discharges effluents of lower B.0.D. than the chemical 
process. The mechanical pulping process uses more electricnrey 
per ton of product, however (Refs. 1V.1, IVe3)}- 
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The Ontario Paper Company, located in Thorold, Ontario 
(on the Niagara peninsula of Ontario) is a wholly owned sub- 
sidiary of the Tribune Conipany. The Tribune Company publishes 
the Chicago Tribune, the New York Daily News, the Fort 
Lauderdale News, and several other U.S. newspapers. The 
Ontario Paper Company also owns the Quebec North Shore Paper 
Company. The Ontario Paper Company's primary product is 
newsprint, its newsprint capacity being 240,000 tons/year 
(in 1974 it actually produced 232,437 CONS )suWiehe this 
production primarily serving the Chicago Tribune's needs 
(Ref st.PS1V). queria. 5 )%. 


The Thorold paper mill, built in 1913, has been modified 
over the years to become an integrated mill, producing 
secondary products including, sulfite pulp, alchohol, 
vanillin, and salt cake (the product Of ance muuemt ereCcov ery 
system). The pulp mix used jn the newsprint production is 
composed of approximately 75 percent groundwood OUP aean dito 
percent chemical (sulphite) pulp. As a result, Ontario 
Paper (like most newsprint mills) is more electricity 
intensive than multi-product mills using a lower percentage 
of groundwood pulp. The waste liquid from the sulphite pulp- 
ing plant ist fed tomthe Alcohol. vantlian, and salt-cake 
operations (Ref. IV.6). 


Since the pulp mill's waste Tiquadeis dused) in the manu- 
facture of secondary products, it is not Uorlized form etec- 
tricity self-generation purposes Gace Titpats:  Diys-some competitors). 
Self-generation capabilities are further reduced in that the 
firm's logs (which must be shipped from northern Ontario) are 
debarked before transport. A total of T7 "percent ‘of the Palpatine S 
electricity is supplied by turbines at an on-site steam plant 
(built “Fore processsneeds) ine plant supplies 400 psi steam, 
80 percent of which is run through turbines (reducing Tht, PCO 25 
psi steam) before being used in the paper, alcomod. and 
vanillin operations. From these steam turbines come approxi- 
mately 11 MW of power (Ref. i Velo 


1. Rate Scenario impacts 


a. Scenario A. As discussed previously, the Pulp and 
Paper Industry is very electric intensive. As a whole, 
however, newsprint producers are more electricity intensive 
than the overall industry, due primarily to their large use of 
mechanical grinders. Since the Ontario Paper Company manu- 
factures only newsprint (a relatively electricity-intensive 
paper product), an electricity cost doubling would impact 


* 
The firm has 15 two MW grinders. 
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their production costs to a greater degree than many of 
their competitors having a more varied paper product mix. 
They must remain competitive, however, and a "do-nothing" 
option is not considered to be a viable approach for the 
Company to follow. As a result, it would be advantageous to 
Ontario Paper to reduce their purchased electricity require- 
ments if rates were to double. 


The Ontario Paper Company has already begun to — 
investigate several options which would either reduce their 
electricity intensiveness, or increase their self-generation 
capabilities in Thorold. The option of self-generation 1s 
probably the furthest along in development. 


In March of 1975, a consortium, composed of the 
Consumers Gas, Ltd. of Toronto, the Canadian Industries, 
Ltd. of Montreal, and the Ontario Paper Company, publicly 
outlined a plan by which they would incinerate municipal 
trash to produce electricity and process steam (Ref. Live) 2 
The incineration-generator plant has initially been estimated 
to have a 1000 ton daily trash capacity, and a cost on the 
order of 50 mikbion dollars (Refs. I1V.8, IV.9).. The plant 
would be an integrated scrap recovery, garbage incineration, 
and electricity-steam generation system located on Ontario 
Paper bs: horondspmopenty ap Lhis .is\.a serious ly considered 
option, and a preliminary technical feasibility study of 
this plan was conducted in 1975 (Ref. IV.7). 


An incinerator of these proportions would consume 
essentially all of the Niagara region's solid waste, and 
would require cooperation of all the major municipalities. 
Initial reaction by adjacent municipalities was positive, 
Since waste disposal 1S a serious concern of local govern- 
MentSwCRGu mb GCcimmEtteiSepresenthy planned that,the incin- 
erator-generator plant would supply Ontario Paper with 
approximately half of its power requirements and would 
replace its present steam plant. As of January 1976, it was 
estimated that the plant could be in operation by 1980 
(Ref. 1V.9).., At) the, time of the public. announcement of the 
incinerator-generator proposal, Ontario Paper representatives 
Cited themtinm spo) 4) electricity costs. (three million 
delianvs iadsad aed OmeiaGcOr sina their participation in the 
plan (Ref. IV.10). The rate doulbing projected by 1978 in 
Scenario A would increase this incentive for the plan, and 
make this proposal a more realistic option. 


Secondary impacts of the move by Ontario Paper to 
burn municipal trasmenor electricity and—process steam 
generation are many fold. The step would (for this region) 
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eliminate the problems and costs associated with solid waste 
measures such as landfill operations. Since it will be a 
recycling plant as well, this is also a positive step towards 
reducing resource consumption in Canada. There is, however, 
some controversy over possible local pollution impacts 
associated with the plant. While consortium representatives 
state that there will be absolutely no pollution associated 
with the incineration-generation plant (the incinerator is to 
have an electrostatic precipitator with a 99 percent design 
efficiency), concern about potential pollution from the opera- 
tion has been raised by local ‘public officials (Refs. IV.7, 
IV.11). Another impact of the plan would be reduced demand 
for Ontario Hydro Power, which would free present generating 
capacity to serve other consumptive growth. It is difficult 
to assess the total employment impacts of the plan, but it 

is expected that it would eliminate very few jobs (in areas 
such as land-fill operations), while creating many more for 
the plant's operation and the fabrication and construction 

of the new facility. This reaction to rising electricity 
costs, then, will have effects in the areas of resource and 
power consumption, solid waste disposal, and employment. 


Ontario Paper has other options through which to 
react to rising electricity costs, one of which would involve 
a process change to reduce plant consumption. Today, some 
55. percent tof Ontario Paper ssvelectricity wsersis sin its 
mechanical pulp grinding operations (Ref. IV.6). For this 
reason, Ontario Paper is considering replacing approximately 
half of its groundwood pulp with pulp from de-inked waste 
news.* This step would require an investment in a de-inking 
and recycling plant, but could reduce the plant's total 
electricity consumption by as much as 25 percent (Ref. 

IVG9:) Sak 


The secondary impacts of using recycled pulp are 
largely in wood consumption and employment. At the mill, 
the grinders are more labour intensive than the machinery 
required for the recycled pulp. The company would, most 
probably) ‘netraiin its *present empilioyees (to serve ithe’ new 
process. The largest negative impact will therefore be 
felt at the company's logging and barking operation (in 
northern Ontario) and byits wholly owned transport company, 
as the recycling plant should reduce the wood to be cut and 
moved to the Ontario Paper by over one-third. Some positive 


*This amount of used newsprint, tf 1s felt, can be eollected 
Within ta “ZOO mele Madius Ofethe plant (Rey. WVe?). 


*4There ts an addtttonal incentive for a switch to the recycled 
paper process, and that ts recycled newsprint's relatively low 
cost. \"“Rresent ly, Ontario Paper must transport their logs a 
long dtstance, resulting in wood costs higher than their 
competitor's (Rey. LV.6). 
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labour effects would be experienced as well, however, as : 
paper recycling system will have to be set up and operate o 
and the new equipment purchased will also support employmen 
in the machinery fabrication industry. 


The proposal to reduce electricity-intensive 
grinding operations is of further interest, however, in that 
it is exemplary of a rate impact discussed in the Abrasives 
Industry case study. The grinding stones used im (the mech- 
anical pulping operations are coated with Silicon Carbide, 

a synthetic abrasive. This grinding process like most 

other abrasive processes, is very electricity intensive 
making it the obvious target of efforts to reduce electricity 
consumption in Ontario Paper's operations. The proposal to 
reduce grinding operations to save on electricity costs 1S an 
example of the potential for reduced abrasive product demand 
as the price of electricity rises.* 


Ontario Paper could also expand their present — 
electricity self-generation (now 11 megawatts) by installing 
additional steam turbines within their present system. This 
can be accomplished at several stages in the process, but 
the largest single source of additional power would be the 
20 percent of process steam which does not now go through 
turbines before going to the salt cake operation. By adding 
a turbine here, and by several other lesser steps, it is 
felt that the self-generation from the process steam could 
be boosted as much as 50 percent, or to about 17 MW. The 
profitability of such a step will depend, however, on the 
future price of purchased electricity. 


These three options: trash combustion for power, 
paper recycling, and additional steam turbine generation, 
act to reduce Ontario Paper's need to purchase power from 
Ontario Hydro. Because of this, each is an alternative to 
payingenigner:evectricrty bills. ltitis interesting to note; 
however, that all three of these measures, enacted together, 
would cause the Ontario Paper Company (at present production 
level) to reduce its total electricity demand to approximately 
45-50 MW, while increasing its self-generated electricity to 
just about that same level (30 MW from the incinerator- 
generator, and 17 MW from steam turbines within the firm). 
As a result, the Ontario Paper Company could (with considerable 
capital investment) become increasingly electricity self- 
sufficient in just a few years. 


i iia eh oe a aan eae 
See the Abrasives Industry Case Study for further details. 
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Finally, the alternative of the Tribune Company 
not to invest the capital required for the previous measures 
must be considered. Though this option is not presently 
being considered by the company, the Thorold plant is an old 
One, and it, Ws possible that tasdecisi1on ccoulid *besmadegby the 
Tribune Company not to invest in the plant at this point. 
Due to the Thorold plant's relatively high operating costs and 
age, the Tribune could decide to place new expansion elsewhere, 
or even to close the Thorold Plant down. The Tribune, then, 
has the option of closing down the plant and/or expanding 
elsewhere, where operating costs are lower (Ref. LWe6. 8 


The economic impacts of lost industrial jobs can 
be significant. The loss of jobs would be greater (in terms 
of total employment) than plant employees alone. Many 
secondary jobs in service areas such as schools, hospitals, 
movie theaters, and restaurants are impacted by a loss of 
industrial wages and taxes to the community. Other jobs, 
conjunctive to the paper firm, would a listo #bext Los ty tsimeh tas 
in woodland areas. Clearly, a closure or loss of new expan- 
sion at this mill as a result of increasing production costs 
would have significant economic impacts, especially in the 
Thorold Sviicim tiye 


b. Rate Scenario B. The impacts on the Ontario Paper 
Company of Scenario B are essentially the same as for Scenario 
A. However, the potential for an increase in the firms ehec- 
trical bill (before operational adjustments) is greater. 

For example, with no operational changes, Ontario Paper's 
1978 electrical bill would be nearly triple the actual 1974 
bill if Scenario B was in effect, versus a doubling for 
Scenario A.* The alternatives of the firm to react under 
Scenario A (increase self-generation, reduce consumption, or 
shut down) are also the major options to the Sicenario Borate 
increase. The rate restructuring does, however, present eS 
own distinct impacts, while also offering another option to 
the firm. 


The Ontario Paper Company must operate at peak 
capacity to meet demands, although the mill can afford to 
have its grinder interrupted for up to eight hours at a time 
(the limit tof Sthiein pulp storage capacity). As a result, 
the firm buys approximately 65 percent of JitsSpower vas 
jnterruptible. The number of interruptions per year must be 
few, however, as the mill lacks the excess grinding capacity 
to refill its storage once production is restarted (Ref. 
IV.6). Therefore, if Ontario Paper were to be interrupted 
as often as their existing contract allows, interruptible 
* x 4 

This, assuming that the firm continues to get a 13 percent 
discount for interruptible power, as CIE LOT, 
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power would probably be unacceptable to use (with present. 
pulp grinding capacity). Presently, Ontario Hydro rarely Lt 
ever interrupts its customers, however, and the interruption 
problem has not presented itself in recent years. 


With bid-for interruptible power, the power would. 
be discounted based on realistic probabilities of interruption. 
It seems doubtful that, without the addition of greater 
pulp-making capacity, Ontario Paper could accept a high 
enough (realistic) probability to retain its 1974 interruptible 
discount of 13 percent. Therefore, Scenario B would further 
impact Ontario Paper in that it would likely require the 
firm to invest in additional grinding capacity in order to 
maintain an interruptible power discount. 


The peak/off-peak aspect of Scenario B would allow 
Ontario Paper a new option for savings, both in terms of 
kilowatts and kilowatt-hours. The kilowatt-hour peak/off- 
peak differential given in Scenario B would not be large 
enough to cause Ontario Paper to shift to increased off-peak 
producttronm(Re fa lVsG ar Eheshactor tof athe snon-coincident 
peak demand measurement would have the potential for larger 
Savings, however, when combined with the additional grinding 
Capacity which (under this rate scenario) may be required to 
maintain an interruption capability. In other words, with 
the implementation of Scenario B, Ontario Paper would have 
the new option of increasing pulpwood grinding capacity* in 
order to (1) maintain or increase its present interruptible 
discount, and (2) allow Ontario Paper to reduce operations 
during the day (when a peak would be measured), while increas- 
ing operations at night (when the peak would not be measured). 


This new alternative (shifting production day to 
night) would not result in any employment changes within the 
firm (other than shifts in hours worked on the grinders). 

It would, however, result in capital expenditures for new 
equipment, and therefore stimulate employment in other 
sectors of the Canadian economy. 


The initial impact of Scenario B on Ontario Paper 
would be to make the financial burden of purchased electrical 
power even greater than under Scenario A. As such, it 
would make the alternatives to paying more for electrical 
power all the more imperative and probable than would be the 
case for rate Scenario A. 


a 
Perhaps combined with additional pulp storage capacity. 
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Electricity rate increases will impact operating costs in 
the Pulp and Paper Industry, especially in those establish- 
ments which produce pulp using grinding operations. ASatins 
case study pointed out, however, the industry has many 
options that it can (and probably will) take to reduce 
purchased eleccericity dsytts priceincreases: Si this 
specific case, these options included using a more energy 
efficient paper recycling process, burning municipal trash 
for power, and better utilization of process steam to produce 
electricity. Certain purchased power utilization changes 
(such as off-peak hour production) are available under 
Scenario B as well, but these appear less cost effective 
(and, therefore, less probable) than steps to reduce the 
actual quantity of power purchased. “Asa resudt, 1t appears 
that, as power costs rise. paper companies will either 
reduce purchased power through conservation and self-generation, 


or face higher operating costs and their associateds imp ld cacionse 


B. Abrasives Industry Case Study: Canadian 
Carborundum Company, Ltd. 


Synthetic abrasives are manufactured and sold by 15 
Ontario firms. The crude abrasives are commonly exported 
for processing into final abrasive products such as grinding 
wheels and sand paper! Ontario supplies approximately 70 
percent of the western world's crude aluminum abrasives, and 
overohalfuofltats stliconecarbiderproductss (Ret. IVs 1:20 % 
Several firms, including Canadian Carborundum Company., Ltd 
and Noeton Company of Canada, Ltd. (the two largest Ontario 
firms), have integrated their operations so as to make both 
crude and finished abrasive products for domestic demand. 


Today, Silicor Carbide and fused Alumina are the two 
major crude synthetic products. Fused Alumina abrasives 
(made from bauxite) are used largely for grinding operations 
involving heat treated materials. Silucon. Carbide, abrasives 
(made primarily from coke and sand) are commonly used for 
grinding hard, brittle materials like iron castings, or for 
soft metals. such as aluminum (Refs. IV.12); 


The abrasives plant chosen for study, the Niagara Falls 
operation of the Canadian Carborundum Company, primarily 
produces fused alumina products. There are three types of 
electric arc furnaces which can be used to produce fused 
aluminas eclletne pot types or batch operat tony (2) the 
tilt type, for continuous operations; and (3) the tapping 
type, also for continuous operation. Installation’ since World 
War II have favored the continuous tilt type furnaces, how- 


IV-9 


4\ 
se LTA N 


however, chiefly because of the labour savings associated with 
their operation. The high temperatures required in these 
alumina furnaces (for the reduction of the bauxite ore feed) 
necessitate the use of electric furnaces. As a result, 
electricity is very basic to this industry's operation. 

(Refs. IV.12, IV.13). The electricity consumption by this 
industry ts asucheamlacge sportion, Ofe,its «costs. that Leeks 

the province's most electricity intensive, with SLeCERiCa LY 
costs being 18.8 percent of the industry's total value added 
in 1972 (Ref. IV.2). As such, the consequences of electricity 
rate modifications will be of particular significance in this 
industry. 


The electricity intensiveness of the abrasives LHauS EGY 
has caused it to develop near abundant, cheap electricity 
sources. As a result, the Ontario abrasives industry is 
concentrated in and around Niagara Falls, where, historically, 
economical hydroelectric power has been available. Today, 
over 90 percent of the abrasives industry's employment rs 
Se eel in the Niagara peninsula of Ontario (Ref. 

TVs ke) s 


The Canadian Carborundum plant in Niagara Falls produces 
various crude and finished abrasive products, the most 
important being crude fused alumina and abrasive wheels and 
segments. Canadian Carborundum has 14 furnaces at this 
plant, stTmmeoreuh | chmareaH Weginsmbatch typeyfurnaces., and 
eight of which are continuous tilt furnaces (Ref. IV.14).* 
The plant's present fused alumina capacity is approximately 
100,000@tons™ per years iin!) 1974, %the companyashipped approxi- 
mately 75,000 tons of crude alumina (Ref. IV.15). An important 
additions com tneep lantusmcapachtyawitinoccunfain!the first 
quarter’ Of2997o0euuhen aNcontinuous Mtaits types furnace (the 
Vargestuon si tomkundecven bugdtimidiestarteproductions, This 
labor andwelectricityvetficients furnace will be large: enough 
to alone meet all of Carborundum’s fused alumina needs. 


lis Rate Scenario Impacts 


as Scenario A. Because of the electricity intensive- 
ness of theesynthetie abrasive Mindusitry ,.1teisvexpected that 
there will be an overall reduction in the competitiveness of 
Ontario's synthetic sabrasivess asthe province's electricity 
rates sincredses) sales On rcuUtLTINg Stools Using snatural abrasives 
(e.g., diamonds, garnet, and corundum) would rise, while 
foreign-made synthetic abrasives would be a more viable 


These interviews, along wtth the data tn Reference IV.15, 
provided the basts for essenttally all the following case 
study discusston. ¢ 
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competitor in North America (Ref. IV.14). Demand for industrial 
and bonded abrasives products, in general, would decline as 
well. Grinding operations are both labor and energy intensive, 
and there has been a trend toward the use of molded plastics, 
aluminum castings, extruded aluminum sections, and other 
alternatives to grinding operations (Refs. IV.12, IV.14). A 
doubling of electricity costs by 1978 would require synthetic 
abrasives prices to rise, thereby further advancing this 

trend away from grinding operations and the use of industrial 
and bonded abrasives (which represent over 75 percent of 
Carborundum's production). * 


Approximately one quarter of Canadian Carborundum's 
fused alumina production is in the refractory market. Fused 
alumina refractories have been making gains in this market 
since they became competitive with tabular alumina in about 
1968. Presently, they represent about 25 percent of the 
North American refractory market. Greatly increased electricity 
costs would require a rise in the price of Ontario's fused 
alumina product and, in such a marginal market, would result 
in an inability to compete with the American-made tabular 
aluminasproduct (Refs. 1Vsi2elVe15). 


Since the synthetic abrasives industry must use 
electricity to achieve the temperatures required in the 
bauxite reduction process, Canadian Carborundum feels the 
most realistic options to actively cope with electricity 
rate increases are either to: 


(1) SIMove saliliiext sitingmtilee funnaces ntoyitseNew 
York or Quebec facilities. In New York, the 
firm has a long-term contract (through 1992) 
for enough electricity to meet the demands of 
these furnaces. This contract provides rela- 
tively lower electricity costs than Ontario 
Hydro's present rates, and significantly less 
than those projected in Scenarios A or B.** 


(2) Partially or completely shut down crude 


abrasive ‘operations, istartingiwathy ther least 
efficient (batch) furnaces. The Niagara 


VaR bh oe SERS Se es ee 
*See the Paper Industry case study for a relevant example 
of thts trend. 


*kTt should be noted that thts ts a untque sttuatton whitch ts 
due to the fact that Carborundum was one of the New York 
utility's first large customers (Ref. IV.14). 
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Falls bonded plant would continue operations 
by buying crude alumina from government 
stockpiles as needed.* 


Relocation of their furnaces would not create 
major problems. In fact, Canadian Carborundum now plans to 
move one furnace (No. 14) to their New York operations in 
January 1976. It is estimated that it would cost approximately 
$150,000 to move each of the continuous furnaces to New 
York, an investment which would take only one year to regain 
(at the lower New York electricity rates). Canadian Carborundum 
would not consider moving the new tilt furnace, however, due 
COV IRS ES iz eianoea Ns coat On COStS. As. part of option No. 
2, the furnace could eventually be shut down, but only after 
returning its initial investment over a number of years. 
Bauxite supply costs are not a consideration, as Canadian 
Carborundum is presently supplied by mines in South America, 
and the transport involved would not be affected (Ref.1IV.14). 


It may,eateriyst, seemeincongruous. to haveobuilt-a 
new large furnace (in light of recent announced rate increases 
and the stated options above). However, this furnace was 
planned and begun before such rate rises became apparent. 
Plans for a second such furnace at the company's Niagara 
plant (as well as to initiate new products) have now been 
scrapped.** On the other hand, the greater efficiency of 
this large furnace, as well as Canadian Carborundum's unique 
abil tVatoesniT tc production tor theirgu.Sscdor-Quebec.aperations, 
makes Canadian Carborundum representatives confident that 
they will be at an advantage over their competitors in the 
remaining abrasives market as rates rise in the future. 


The job implications within Canadian Carborundum 
Of thestworoutions could be significant’ »Some.40 to 50 
unskilled laborers are to be laid off when the eight batch 
furnaces are shut down in 1976, and an additional 100 would 
beviaid Git = hethe Six fargervtilt furnaces were moved to 
New York.*** The bonded plant would be unaffected. In total 
approximately 150 of 425 employees will be laid off in these 
steps are taken (Ref. IV.14). 


It ts estimated that government stockpiles could supply ail 
the Canadtan fused alumina demand for several years (Ref. IV.14). 
** 

The expanston and new productton will still take place, but 
wtll not occur tn New York or Quebec. 


"Avenowen the ttlt furnaces would not have to be moved very 
far, tnternattonal regulattons would prohtbit such unskilled 
Canadian employees from commuting to work in the U.S. 

(Hey. el Vale : 
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The opinion was expressed that, as a result of 
being unable to compete in a limited abrasives market, 
several or all of Canadian Carborundum's competitors would 
be forced out of business in Ontario (Ref. IV.14). 


The fact that the abrasives industry is now concen- 
trated in one geographical area of Ontario indicates that 
the greatest concern may be the influence of such reductions 
on the Niagara Falls area's economy. Moreover, much more 
than just the jobs of abrasive industry employees are at 
stake in this situation. The persons employed by the abrasives 
industry (and their families) require services such as 
schools, hospitals, movie theaters, restaurants, etc. If 
there is a reduction in industrial jobs, then this will, in 
turn, incur reduced secondary sales and employment in the 
local areas surrounding these industries. 


Dh. Scenario B. The impacts of Scenario B (and the 
company.'s response to those impacts) will be the same as for 
Scenario A, except that the cost increase (before adjustments) 
will be even greater. For example, if Scenario B's 1978 
rates were to have been in effect in 1974, the company's 
bill would have been more than two and a half times larger 
than it actually was** (versus a doubling under Scenario Ay 
The reason for Scenario B's greater impact is that Canadian 
Carborundum is a large electricity user (in KWH), but operates 
with a relatively high load factor (89 percent in 1974). 
Scenario B's shift of billing emphasis to energy use (rather 
than peak demand) therefore causes Canadian Carborundum to 
be more severely impacted by this second rate scenario. 


Canadian Carborundum presently works a continuous 
operation, and it is felt that it would not be advantageous 
to change shifts as a result of peak/off-peak rates or the 
new D/E billing split. At the most, Canadian Carborundum 
might operate the new furnace more heavily at hight to take 
advantage of a price differential. The firm uses interruptible 
power, but the new bid-for-nature of these rates was not a 
concern. 
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This, assuming the company continues to get the 10 percent 
interruptible discount tt recetved in 1974 under the bid-for 
interrupttble plans, and wtth no operattonal adjustments. 
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Some of Canadian Carborundum's competitors who 
presently work normal five day weeks could make more signi- 
ficant changes in their operations, moving towards continuous 
operations. But, since they presently do not require their 
employees to work nights, some serious labor problems could 
ensue from such a move. 


Fido Impact Summary 


The implications of electric rate increases to the 
abrasive industry appear to be significant. As seen through 
discussions with Canadian Carborundum, the net result of 
electricity cos trrmamoreasies icou lid) be ‘a substantial reduction 
in Ontario's abrasives production and employment. Already, 
recent rate increases have caused Canadian Carborundum to 
scrap plans for new expansion, and to move some OF, itis 
present capacity out of Ontario to the U.S. Tell Gy o1OSiSaOul 
basic industrial jobs can have substantial implications (in 
terms of lost taxes and employment) to other sectors, and, 
as such, can incur an economic impact in the local area 
surrounding an industry. This is especially true Tphiieetst tala 
specific case, where the entire industry is geographically 
concentrated. Such localized "compounded" economic implica- 
tions of rate rises are less easily determined than direct 
employment and cost impacts, but may well be of greater sig- 
nificance. 


CC eCNenita InNdUStGiyecase oO tudies.: 
Lake Ontario Cement Limited and 


St. Lawrence Cement Company 


In 1971, the Canadian Cement Industry consisted of 10 
firms, operating co establishments. By 1973; the number of 
establishments rose to 27, seven of which were located in 
Ontario. Ontario plants shipped over 93 million dollars 
worth of cement products Im that-year, or some 37 percent of 
the mations total (Refal¥.t6, 1M.07). Most of Canada's 
cement production is for domestic use in construction pro- 
jects. Winwaigs sonly 10. percentrot the nation's production 
was exported).  scince virtually all) cement is used in one or 
another type of construction (See Table IV-1 below), the 
Cement Industry, like the construction trade, tends to be a 
seasonal industry (with peak demand in the summer months). 
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TABLE IV-1 


CANADA, PORTLAND CEMENT SHIPMENTS, 1968 1972 


General Market Seginent 


1968 1969 1970 1971 1972 


(thousands of short tons) 


Residential . 2,122 2,092 1,874 2,406 2,636 
Industrial and cornmercial buildings 1,891 1,389 1,237 1,366 1,305 
Public buildings 1,396 1,040 1,078 959 1,029 
Heavy construction 1,600 1,805 2,001 2,266 2,519 
Miscellaneous 558 1,006 877 898 619 

Total 7,567 7,332 7,067 7,895 8,108 


There are four basic steps in the manufacture of Portland 
cement (the overwhelming type of hydraulic cement produced). 
First, raw limestone is mined and crushed to approximately 
three-fourths inch stones. It is then mixed in proper 
proportion to other crushed raw materials containing silica, 
alumina, and iron. Second, the mixture is ground into a 
powder or slurry (depending on whether fatsdry or swet” 
blending process is used) .. Thirds, the mixture 1s calcinated 
in a cylindricaltrotary akin until fused into marble-size 
silicates called "clinker". Finally, a proportioned mix of 
clinker and gypsum is ground to form portland cement (Refs. 
TW216:5.) 1 Vers ye 


In terms of electricity consumption, cement manufactur- 
ers are among Ontario's more intensive users. Inproces nthe 
cement sector was the province's fourth most electricity 
intensive industry, with electricity being 6.4 percent of 
the industry's value added (Ref. IV.2). The vast amount Of 
energy use by this industry is for heating the kiln, but 
combustion of fossil fuels (primarily coal or gas})) is used 
in this step (Ref. IV.18)*. As our case studies wil] show, 
the greatest portion of electricity usage is not for the 
kiln operation, but in the operation of the raw and finished 
cement grinders. 


Lake Ontario Cement's Picton operation (located on the 
north shore of Lake Ontario) is the corporation's only 
cement manufacturing plant. As can be seen from the company's 
corporate structure in Figure IV-1, ready-mix concrete, 
concrete blocks, clinker, and other concrete products are 
marketed both directly and through several subsidiaries. [In 
terms of dollar value of sales, standard portland cement is 
the predominant product, representing 77 percent of sales 
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% 
Primarily because the slurry must first be drted by the kiln 
in the case of the "wet" process, this process requtres approxt- 


mately 20 percent more energy per ton of product than the lary 
process (Ref. IV.18). 
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(Refs. IV.19, IV.20). Their cement products are marketed 
principally in Ontario and northern New York State (Ref. 
IV.21 Of the company's total 1974 sales, a relatively large 
portion, some 41 percent, was for export to the United 
Staiteiss, CORetct.’ sl VerlSisiclii.2 200. 


In November of 1975, the company completed the second 
step in a three-stage expansion plan. A new kiln having an 
annual capacity of 850),000)-tons of clinker per year was 
completed, thereby more than doubling thesia tt’ st ei97 4 
capacity of. 830,000 tons jpencwean (produced by three smaller 
kilns nee bhe sthiirdustage: offithe company's manufacturing 
expansion will be the addition of a 6,000 hp grinding facility 
in 1978 to produce cement from the new kilns: ‘clainker.as din 
the intervening period, the raw clinker is to be exported to 
the Cement Division of Martin Marietta Corporation at Essexville, 
Michigan-(Ref. IV.20). As a result, the role of exports in 
the company's sales will increase in following years. In 
1975, Lake Ontario Cement will represent approximately one- 
fifth of Ontario's production capacity (Ref. Veto): 


St. Lawrence Cement's Clarkson plant in Mississauga is 
one of two plants owned by the company, the other being in 
Villeneuve, Quebec. The Clarkson plant has a larger capacity, 
with 1,750,000 tons/year, or 69 percent of theaftirm s:total 
(Refi L¥e 17 ke Mie! pillanGiis 720) year sy oid: and uses both wet 
and dry process kilns. All raw and finished grinding mills 
are ball mills. St. Lawrence is not an independent corporation, 
with a Swiss firm, Holderbank Financiere, holding the largest 
snterest in the company (see Figure IV-2).* Figure IV-2 
also shows that St. Lawrence's operation is vertically 
integrated selling cement products both directly and through 
subsidiaries. 


St. Lawrence's predominant product is finished cement, 
which makes up 80 percent of total sales (primarily for 
domestic consumption). Clinker, some 20 percent of the 
plant's sales, is produced primarily for export. Total 
exports comprise approximately one-third of the plant's 
sales, of which 60 percent is clinker. Exports are totally 
to the United States, with major market areas in nearby 
Burfaloeand Detrovt (Ref. IVoz3)2 “In 1975, St. Lawrence 
Cement's Clarkson plant will represent approximately 30 
percent of Ontario's total cement broductionscapacity, re- 
maining the province's largest cement firm GR eters hi clizolae 


SE 


The corporate structure of thts firm has changed since this 
tnformattion was released, and this figure ts therefore not 
completely accurate. 
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es Rate Structure Impacts on Lake Ontario Cement 


a. Scenario A. The doubling of electricity costs 
associated with Scenario A would not, in and Of Ttselns 
incur a major hardship, or a decline in demand for Lake 
Ontario Cement's products. Still, it would make the firm 
more electricity intensive (as shown in Table Pep vio "Ss WIhCe 
all cement manufacturers in Ontario would be affected, the 
added costs could likely be passed through to domestic 
customers without a competitive disadvantage. ** Electricity 
presently represents approximately 10 percent of total 
manufacturing costs, and a doubling would therefore incur on 
the order of a 10 percent rise in production costs (Ref. 
1V.24). The mining of the firm's raw materials is not very 
electricity intensive, and the cost of manufacturing inputs 
would not rise as a result of Scenario A. Electricity costs 
are but one of many other manufacturing costs, however. 
Although the,electnicity cost rise alone would not have 
severe implications, it is possible that this cost increase, 
when combined with other factors, could damage Lake Ontario 
Cement's market position. 


During conversations with company representatives, 
it was pointed out that cement costs are not among the most 
critical in the construction process,*** and even a substan- 
tial rise in cement cost is not likely to reduce demand. 
Steel, an alternative construction material in some instances, 
might be able to cut into the cement market if cement pro- 
ducts costs were to rise sharply. This is seen to be un- 
likely, however, as the use of cement im constKuctron “1slenot 
due only 60 ats, cost,gput to the Tabor Savings achieved in 
its use (e.g., through the use of prefabricated slabs) (Ref. 
LVieaaeuhus 


Lake Ontario Cement, in light of its increasingly 
high percentage of exports, was seen to be in a better 
position than the industry as a whole to handle rising 
production costs in the face of the new wage and price 


ne EREEE ESSERE 


Electricity-intensiveness in a manufacturing process ts 
indicated by the cost of electricity taken as a percent of 
value added. Value added ts found by deducting the cost of 
manufacturing matertals, supplies, etc. and fuel and electrt- 
etty consumed from the value of shtpments (Ref. IV.2). 


x 
A complication to this ts the present wage and prtce control 
measure. The subject wtll be discussed later. 


ka 
For example, only four percent of a new home's econstructton 


costs are for cement (Ref. IV.24). 
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controls. In the past, the U.S. Phase II price controls 
"kept cement prices artifically low" in the United States 
(Ref. IV.20), which was to the disadvantage of companies 
serving that market. Now, with Canadian controls, the 
situation will be reversed, and those companies which export 
should better be able to afford production cost increases 
sucha smelioourienty fcosit sierimses .% Lake Ontario Cement will 
be in an especially advantageous position in this respect, 
due to convenient transport locale and an existing U.S. 
sales network. 


Lake Ontario Cement has several options by which 
to reduce future electricity costs in response to rate Sce- 
nario A. However, most of these steps seem improbable, 
either because they are not cost-effective overall, or 
because of their adverse market implications. 


Over three quarters (79 percent) of this establish- 
ment's KWH usage is in the grinding steps of production, 
and, of this, some 70 percent is in the finished grinding 
step (Ref. 1V.25). As such, grinding operations (especially 
the final grinding of clinker and gypsum) will be of the 
most importance in electricity usage shifts. One option to 
reduce this source of consumption is to employ roller mills 
instead of the conventional ball mills (roller mills being 
some 5 to 8 percent more efficient) (Ref. IV.24). This step 
has been taken by Lake Ontario Cement in any recent expansion 
of grinding capacity, and is planned for the large expansion 
in 1978. It would not, however, be cost effective to take 
their present ball mills out of service in favor of roller 
mills, due to the large capital investment required (the 
planned 6000 hp roller mill will cost on the order of 10 
million dollars). 


Another possibility to reduce electricity costs is 
through load management. Lake Ontario Cement's 1974 load 
factor was 78.6, relatively high when compared to other 
cement manufacturers,** but lower than some other major 
industries. Actually, Lake Ontario Cement's 1974 load 
factor (and electricity consumption) varied throughout the 
year, with the lowest load factor and consumption being 
experienced in January, andithe=highestwin. October... The 
seasonal nature of the construction industry (and therefore 


ne 


There may be some controls on exports, but this ts not yet 
certain. It appears likely that "excess profits" will be 
taxed, unless they are retnvested by the company. 


aes 
The average load factor of cement firms served by Ontario 


Hydro was approxtmately 70 percent (Ref. IV.26). 
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of cement demand) is the reason for this fluctuation. rate 
Ontario Cement could, in order to reduce peak demand, buil 
extra storage capacity so that additional winter production 
could be sold in the summer and fall, thereby reducing the 
peak. The company's policy in the past, however, has been, 
whenever given the choice of additional production capacity 
or additional storage capacity, to go with the production 
capacity. This decision is due primarily to high cost, 
land use, and lack of flexibility incurred by a reliance on 
winter storage for future needs. 


The single major step which Ontario Cement could 
take to reduce future electricity costs would involve the 
planned expansion in finished grinding capacity. This one 
step of cement production-constitutes over half of the 
establishment's electricity consumption. Therefore, in 
light of Lake Ontario Cement's convenient transport locale, 
it is possible that the planned doubling of finished grinding 
capacity could occur outside of Ontario, possibly in New 
York State (where Lake Ontario Cement owns land and storage 
depots), or more probably in Quebec where relatively lower 
electricity costs might be obtained in the future. However, 
this step wouid be "tricky" with regard to the market, as 
the present Canadian market is centered largely in Ontario. 
In the future, however, Quebec may offer both lower electri- 
city costs and a major cement market (Ref. IV.22). Therefore, 
while the step is plausible in the long term, it does not 
seem realistic in the time frame of the next few years. 


Self-generation was also brought up as a potential 
alternative to paying increased Ontario Hydro rates. The 
firm already buys and stockpiles bituminous coal for use in 
its kilns, and so a fuel supply line is already established. 
This step seems improbable, however, due to the fact that it 
was felt that the initial capital investment required would 
be too large. Also, it was felt that such a proposition 
would be met with opposition by local residents, with whom 
the firm now has excellent relations (Ref. IV.24). 


Finally, it was pointed out that the cement in- 
dustry as a whole can take steps to educate the public in 
order to reduce electricity usage in cement production. 
Today, many consumers use a cement product's "Blaine Value"** 


* 
New storage costs are approximately $100 per ton of added 
Capacity (Refuwklal4)« 


** 
. Blaine Index its a measure of the total surface area of 
dry soltds. 
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as a determinant of which product to buy. As a result, 
producers grind their cement for a longer period of time in 
order to meet this demand for higher blaine values. Blaine 
value, however, does not have any relation to the performance 
of the cement in construction, and many consumers are evidently 
wasting their money and electrical energy by demanding the 
higher Blaine value (Ref. IV.24). Therefore, by educating 

the cement industry's consumers (most probably through the 
Portland Cement Association), the amount of electricity used 

in cement production could be reduced. 


; b. Scenario B. This rate structure, like Scenario A, 
is not expected to create a major hardship or a decline in 
demand for Lake Ontario Cement's products. However, as can 
be seen in Table IV-2, the potential for impact on the 
company's electricity bill (with no operational adjustments) 
is greater for this case. Certain responses to Scenario A, 
such as employing roller mills instead of ball mills, 
relocating the planned new expansion, and educational 
efforts, would also be applicable to Scenario B. But, 
because of this scenario's rate restructuring features, 
further measures are also possible. 


The most probable response to Scenario B would be 
to switch some daytime grinding operations to the night 
shift (the firm presently operates three shifts continuously, 
seven days a week). This will be the most probable when 
the additional finished grinding capacity comes on line in 
1978. It is expected that less than half of this capacity 
will be needed for normal operations at that time due to 
clinker sales (Ref. IV.24). Therefore, by reducing grinding 
during the day, the excess capacity could be used to produce 
portland cement at a high level during the off-peak hours 
(when their kilowatt peak would not be measured under 
Scenario B)*. This, then, is one operational measure that 
Lake Ontario Cement would be likely to take to reduce 
Scenario B's impact. 


As an extension of the above concept, it was 
considered whether increasing capacity still further to 
grind only at night would be feasible. A rough=calculation 
of the electricity savings achieved through this measure 
indicated that it would take on the order of 30 years to pay 
back the initial investment for another 6000 hp grinder (10 
million dollars). The normal pay-back period on investments 


nny EE EEE EEEEERSESEREnEEE 


* : 

It should be noted that tt ts the dayttme-only peak measure- 
ment whitch encourages this step. The 1.5 mill peak/off-peak 
differenttal was not constdered large enough to be a factor. 
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considered tend to be more on the order of five years or 
less, and further increasing grinding capacity for CNS 
purpose does not seen to be economically feasible (Ref. 
W243)" 


The bid for interruptible power option might well 
hurt Lake Ontario Cement. Presently, Lake Ontario Cement 
buys over three quarters of its electricity at reduced 
interruptible rates. Ontario Hydro's excellent record of 
very infrequent interruptions was cited as the reason for 
purchasing this type of power. Their operation could only 
stand a maximum interruption of four hours duration, and 
only infrequently (due to a lack of raw storage capacity)* 
(Ref. IV.24). They have been buying a large amount of 
interruptible power, then; not because they are able to be 
interrupted, but because this type of service is presently 
not interrupted nearly so often or so long as the interruptible 
power contract allows. With bid-for power (being priced ue 
according to realistically estimated interruption probabilities), 
it is therefore possible that Lake Ontario Cement would not 
obtain its present discount at acceptably low probabilities 
of interruption. 


ies Rate Scenario Impacts on St. Lawrence Cement 


ae Scenario A. Since Scenario A would impact all of 
Ontario's cement producers, it was felt that there would be 
very little impact on St. Lawrence's domestic market (the 
largest segment of their sales).** In terms of exports, 
however, sales could be hurt if comparative price increases 
are not experienced inthe UsS. Electricity costs, it was 
pointed out, are presently on the order of St. Lawrence's 
profit margin in the Buffalo market area. A doubling of 
electricity costs, then, could make the company non-competi- 
tive in this market area (Ref. IV.23). 


St. Lawrence's operational options by which to 
React vomocenario0 A anclude: “switching from ball mills to 
roller mills, load management, and self-generation of elec- 
tricity. Both self-generation and a switch to roller mills 


* 
The problem here ts that the kiln must be kept operating, 
and, although emergency power would keep the kiln turning, 


ground raw materials must continue to be fed into itt. Shut- 
ting tt down could damage the ktln (Ref. IV.24). 
* 


* 
The recent wage and price controls were not menttoned as 


being of major concern in relation to passing on the increased 
productton costs. 
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were not seen to be cost-effective. Also, it was stated 
that the firm is in the cement business (not the electricity 
business), and is therefore not at all interested in self- 
generation (Ref. IV.23). 


Load management to reduce seasonal peaks was 
considered a plausible step for a cement firm. Storage 
capacity of the excess final product made during off-peak 
months is “what is required. sIn’St. Lawrence (‘stparticutdar 
Situation, such a step was out of the question, however, as 
approximately two years ago the firm chose to increase 
grinding capacity to meet peak demand needs, instead of 
building storage capacity. Therefore, the option of seasonal 
load management is also not of interest under this rate 
Scenario. (RET. «lV cee. 


As discussed previously, St. Lawrence also has a 
cement operation in Quebec. Because of this fact, the 
company has the option of developing new capacity at either 
the Ontario or Quebec Sites.2-in_ the short term, it iseems 
unlikely that the company would place new capacity in 
Quebec, di#eyto the filgh cost’of transporting the cement to 
the major U.S. and Canadian market areas in and around 
Ontario. However, it was pointed out that St. Lawrence's 
fossil fuel_costs are lower ‘in, Quebec* and that. if electri- 
city costs should become lower in Quebec than Ontario, it) is 
quite possible, in the longer term, that these two factors 
could make it cost-effective for new expansion to occur at 
the Quebec site rather than in Ontario (Ref. IV.23). 


Bop Scenario B. Scenario B's 1978 rates would result 
in a 17 percent higher electricity bill than Scenario A for 
present usage patterns (cee lableyl Veoh. pUnITkKe Scenario he 
however, it presents St. Lawrence with some very viable 
options to cope with the rising rates. 


The aspect, of Scenario, Biwhich,is of the most 
interest to St. Lawrence is bid-for interruptible power. In 
the past, they (as a municipal utility customer) have not 
had the option of buying interruptible power** As part of 
Scenario B, all large electricity consumers (over 3000 KW 
peak demand) can bid for interruptible power at discounted 


ee ee ea 
It ts uncertain that thts ts the rule throughout the 
Province of Quebec, however. 


Noe to the muntetpal utilittes' charters, only Ontarto 
Hydro's dtrect customers have, until recently, had the optton 
of buying tnterrupttble power. Apparently, many muntectpal 
customers are not aware that they can now purchase tnter- 
rupttble power. 
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rates. St. Lawrence is presently in the process of assessing 
the feasibility of using interruptible power, but, 1d tad) Vis 
it is estimated that about half of their power use could be 
interrupted for up to eight hours, several times per year 
(Ref. IV.28). One complication to this option is that the 
Opinion was expressed that, since they must be able to meet 
their consumer's needs during peak construction times 
(primarily August and September), their ability to accept 
interruptions would vary seasonally (Ref. IV.23). 


Electricity bill savings could also be obtained 
from the lengthening of the peak demand measurement period. 
Presently, the 15 minute demand measurement used to bill 
customers does not give them time to react to errors in load 
management. A lengthening of the averaging time would, it 
was felt, give them more time to react and lower their 
demand charges (Ref. IV.23). 


St. Lawrence Cement could also take advantage of 
Scenario B's daytime peak measurement aspect. It was believed 
that, though; producti on could notebei shafted so,as to,be 
constant throughout the year, it would be possible to increase 
grinding operations at night, while reducing daytime oper- 
ations. The net result being the same daily production with 
a reduced? electrigizty costi Refand Vs.23)s 


Finally, Scenario B does not include the stipula- 
tion that the customer pay, at minimum, a certain percentage 
of that customer's peak demand over the last 11] months. St. 
Lawrence presently pays, under the demand portion of their 
bill, at least 75 percent of the maximum demand peak incurred 
over the last 11 months of service. Since they are a seasonal 
producer, they many times have paid a greater charge for the 
demand portion of their bill than they actually incurred in 
that particular month.* The elimination of this stipulation, 
combined with the many new options opened up by Scenario B, 
will encourage St. Lawrence to take significant steps to 
adjust their operations so as to reduce their electricity 
Dale 


at Impact Summary 


In the short-term (during the late seventies), the 
impact of Scenarios A or B on the domestic cement industry 
will apparently be small, with the increased production 
costs being passed on to the consumer with no significant 
demand decline or employment effects. The export market, 
however, is less certain, and will vary from company to 


nena 


ee should be noted that tt was felt that this sttpulatton 
has also led to wasteful use of electricity on off-peak months. 
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company, depending primarily on present market positions. 
Some apparently will stay competitive, while others may 

not be able to compete with U.S. firms for that market 

as the combination of transportation costs and rising 
electricity costs could make such firms' products too expen- 
sive . Although the impact of these rate scenarios on 
domestic cement demand is expected to be small, their effect 
on exports is unsure. In general, however, the immediate 
economic importance of electricity costs to cement firm 
seems small compared to other factors (e.g., firm location 
with respect to market). 


Scenario A and Scenario B differ in that Scenario B, 
while it may initially mean higher rates than Scenario A, 
will allow the cement companies to reduce their electricity 
costs by adjusting their operations in ways which are cost- 
effective. The firms seem to have made all the changes they 
can make within the present rate structure, and the only 
alternative to Scenario A is to locate new expansion outside 
of Ontario (which is not presently viable from a marketing 
standpoint). Scenario B, however, allows cost reductions 
through day-to-night shifts in grinding operations, a lengthen- 
ing of the peak demand measurement, the elimination of a 
minimum peak demand payment, and by offering interruptible 
power to those municipal customers who, in the past, could 
not purchase it. 


Probably the most interesting output from these case 
analyses of the cement industry is in terms of the bid-for 
interruptible power option. On one hand, the case of Lake 
Ontario Cement points out that certain establishments which 
presently buy interruptible power are buying it even though 
they may not actually be able to afford interruption. It has 
essentially been firm power at reduced costs. Hence, past 
experience in Ontario with interruptible power is probably 
not indicative of the response which this option will receive. 
On the other hand, the case of St. Lawrence Cement points 
out the fact that there are potential buyers not now purchas- 
ingeincervupLtiblenpower. They will, under Scenario B, 
become bidders for the available blocks of interruptible 
power. The actual market response to this bid-for interruptible 
power is therefore very uncertain. 


The case of St. Lawrence Cement also points out another 
factor important to interruptible power. Seasonal industries, 
such as the cement industry, can more afford to be interrupted 
at certain times of the year than others. This being the 
case, these industries will have difficulties in using 
interruptible power unless interruption probabilities can be 
given (or can be agreed upon) for various times of the year. 
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The long-term implications to Ontario's cement industry 
OF ’TrisiIngrelectricaty costs in Ontario, tnougn Less certain 
than the short-term, appear to be more significant than the 
short-termmaimpacte.. "is electmuelty COS tse dn Oneal LOLOO.m il 
fact, rise as projected by these rate scenarios (and if they 
are significantly above those experienced in Quebec), it may 
be profitable for future expansion by the Canadian cement 
industry to shift to Quebec. If this were to occur, many 
jobs (both directly and indirectly tied to the cement industry) 
would be lost from Ontario in the future. Developments in the 
cement industry should therefore be carefully monitored over 
time in order to determine the actual potential for such a 
shift in industry production and employment. 


D. Steel Industry Case Study: 
Lake Ontario Steel Company, Limited 


The vast majority (over 75 percent) of Canada's steel 
production capacity is located in Ontario, where market 
proximity, abundant raw materials, and relatively inexpen- 
sive’ power, havesexisted.(Refe,l¥. 29,5, 1V2e30), tron and.Stee] 
Mills are among the province's more electricity-intensive 
industrial sectors, with electricity representing 3.5 percent 
of the industry's value added in 1972 (Ref. IV.2). Steel 
production is achieved using one of three types of furnaces: 
(1) the Open Hearth Furnace (some 31 percent of Canadian 
production in 1973), (2) the Basic Oxygen Furnace (BOF) (the 
favored type in recent expansion, representing some 6] 
percent, of, production tingl9/3),uand. (Siuathesllectric. hurnece 
(a small but growing portion of the industry which made up 
eight percent of the 1973 steel production) (Ref. IV.30). 
Since electric turnaces, Dy theiY natureynare the.most 
electricity-intensive type of steel production* (and there- 
fore will likely be the most severely impacted by rate 
increases), this type of steel production was investigated. 


Electric furnaces have been used in the past largely 
for the production of alloy steels, primarily because 
electric heating does not impart impurities to the steel. In 
the last decade, however, electric furnaces have become 
economical in producing certain standard steels as well. The 
electric furnace can use a 100 percent scrap iron, or can 


ee Fs SAA oe eS Ae 
* 

Electricity makes up an average of 40 percent of the total 
ingot production energy use tn electrte steelmaking, versus 
four percent tn both open hearth and BOF steelmaking (Ref. 
IV 30). 
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also accept reduced iron. As a result, electric furnaces 
are very flexible in their use, and produce a high quality 
steetr (Ret. 1vco.). 


Electric steelmaking involves four basic steps. First, 
the furnace is "charged" with steel scrap or reduced iron. 
Carbon electrodes are then lowered into the furnace. 

Current arcs from one electrode to the charge to the next 
electrode, thus melting the charge. Third, limestone and 
flux are charged on top of the molten bath, causing impurities 
to form a slag on top of the metal. The furnace 1S Uieliae 
tilted, and the slag removed. Finally, when the composition 
of the steel meets desired specifications, the furnace 1S 
Se 50 that the molten metal pours out for casting (Ref. 
EVES 1)x 


Lake Ontario Steel (LASCO), located in Whitby, Ontario 
(on the northern shore of Lake Ontario) is the largest 
electric steelmaker in Ontario (with 325,000 tons/yr furnace 
eapaciutymin. | 9705 00t0 54 Bpercent of the total Ontario electric 
furnace capacity) (Ref. IV.30). The Whitby plant is 12 
years old, and has two continuously operating electric arc 
furnaces (on three eight-hour shifts). This "mini steel 
plant"* also has a steel rolling mill in which the furnace's 
cast billets are made into various steel products (primarily 
structural shapes). The plant makes only limited amounts of 
specialty alloy steels, instead producing (from scrap) those 
conventional steel products for which there is a demand.** 
(RefauiVese) = ‘Presently, 65.percent of LASCO*s sales are 
inside Ontario, with the remainder of sales split between 
thes0uepectandsUese markets (Refs. IV232, 1V.33). The firm 
has no self-generation, electricity being bought “direct" 
from Ontario Hydro. The overwhelming majority (82 percent 
in 1974) of electricity usage at the plant is by the electric 
arc furnace (Ref. IV.34). 


ue Rates scenariouwlmpacks 


a. Scenario A. The major factors to the continui 
profitability of electric "“mini-steel mills" such pte 
one are the Price and availability of both scrap iron and 
electricity (Ref. I1V.30). The market price of standard 


<< ee ae ie ae 
Though the largest electrte steelmaker, LASCO ts small when 
compared to conventtonal Open Hearth or BOF plants. 


xk 
It ts the flextbility of electrte furnace , 
; ‘ S wht 
LASCO to make shtfts in thetr product line so ch allows 


; as 
those steel products whtch are in demand at an to produce 


y one time. 


IV- 30 


77 


steel products (such as made in this plant) are set by the 
larger manufacturers. As long as the price of scrap and 
electricity is low enough so that electric steel mills can 
stay under the major producers' price, LASCO can turn a 
profit. Such a business is very cyclical, however, some 
years being excellent and others very marginal. Scrap costs 
(amounting to as much as 50 percent of total manufacturing 
costs) are probably more important than elec trict tycos ts; ite 
a firm of this nature, but, in a marginal year, electricity 
could be a decisive factor (Ref. IV.35). In fact, during 
discussions it was stated that, at these higher rates, LASCO 
might very well have gone out of business in past years 
(Ref. IV.32). Clearly, Scenario A's rate change decreases 
LASCO's chances of staying profitable in the future.* 


The inherent flexibility of electric furnaces does 
give the producer a great variability in the type of steel 
that can be manufactured. Therefore, one option LASCO has 
to cope with Fisting elecericityrcests: ismta switch to more 
profitable steels. This can only be done withinelimits s 
however, due to melting process restrictions and because the 
mill portion of LASCO's operation is tooled only to certain 
product lines (requiring considerable capital investments for 
major changes) (Ref. IV.32). 


Rising electricity costs may also affect LASGO.4s 
plans for expansion. LASCO is presently considering a doubling 
of its furnace capacity in the next few years (Ref. RV, 982)’. 

If electricity rates were to double by 1978, however, Wt Fis 
possible that the expansion might not occur, or, more 

likely, that ?t would occurvelisewhere. The corporation 

which owns LASCO also owns a plant in Sheerness, England, 

as well as another in Texas (Ref. IV.36). New expansion 
could, therefore, occur at one of these other sites, rather 
than in Ontario if electricity rates were to rise (relatively) 
higher.** In fact, LASCO's parent company is not limited to 
these sites alone, and is actively studying locations in 
several parts of the world in order to operate at sites which 
are advantageous im regard to all factors (Ref. BV. 93:27). 


PS e855 cla a ee ele 
= 

Astde from increasing operating costs, rising electrtctty 
rates will also tncrease LASCO's tron scrap costs, as well, 
since their scrap ts shredded (using electrical power) tin 
Ontarto (Ref. IV.32). 


Ke 
It ts tnteresting to note that most of the electric furnace 
capacity inereases in Canada in recent years have occurred 


outstde Ontarto, in Quebee and the Western Provinces (Ref. 
IV. 30). : 
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The loss of existing or future steel production at 
Lake Ontario Steel would affect both industrial and secondary 
employment in the local Whitby area. A closure of the 
plant would result in a loss of over 700 industrial jobs, 
while a change in present plans to double capacity would 
probably mean a reduction of potential employment on that — 
order of magnitude as well. Moreover, many secondary jobs in 
service areas such as schools, hospitals, theaters, and 
restaurants would also be impacted by a loss of LASCO's 
input of both industrial wages and taxes to the community. 
Therefore, any loss of industrial jobs as a result of PLS iLAG 
production costs will be of broader economic Siqnifticance 
(on a local level) than industrial employment alone. 


De Scenario B. The impacts of Scenario B on Lake 
Ontario Steel will be of the same nature as Scenario A's 
impacts. The rate restructuring aspect of Scenario B, how- 
ever, will cause its impacts to be still greater unless 
cost-cutting operational adjustments (made possible by the 
rate restructuring) take place. For example, had Scenario 
B's 1978 rates been in effect in 1974, Lake Ontario Steel's 
annual electricity bill would have been 3.5 times higher 
than it actually was. This result might be unexpected, as 
Lake Ontario Steel's low load factor (48 percent in 1974) 
(Ref. IV.34) should cause LASCO to be positively affected by 
a rate structure which puts less accentuation on the demand 
portion oF ‘thie (bil PaeLASCO showever, (presently has especiaily 
low "electric furnace" rates. Therefore, due to the fact 
that Scenario B would equalize rates provincewide, such 
"electric furnace rates" would be abolished, thereby causing 
a’ more thanetreipling of LASGO's vrates by 1978. 


Lake Ontario Steel would not benefit by the peak/ 
off-peak rates or the bid-for interruptible power options of 
Scenario B. It is because of the capital intensiveness of 
the Steen business thatythis fis true: 7 LASCO.presently- must 
Operate at peak capacity in order that production pay for 
overhead expenses. LASCO, therefore, could not afford to 
let any tirnace capacity rstay lide during,the day...At, the 
same time LASCO would not be able to buy high-risk interrupt- 
ible power to offset the elimination of special "electric 
furnace" rates, since frequent interruptions would ruin 
profitability* (Ref. IV.32). 


LASCO presently buys 100 percent of its furnace 
power as interruptible. As the above discussion revealed, 
however, LASCO cannot afford to be interrupted due to the 


* 

It was roughly approximated that, for each day LASCO mtght 
be shut down, there would be on the order of a $100,000 
loss to the company (Ref. IV.s2). : 
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huge losses which would be incurred. Therefore, LASCO does 
not buy interruptible power because of the operation's 
Capability to be interrupted, but instead because Ontario 
Hydro's past record of interruptions is so excellent. The 
case’ oft" Lake Ontario steel voints OUT, thelawtnatonany Trens 
which presently buy interruptible power do so, not because 
they can afford to be interrupted, but because of Ontario 
Hydro"s recent ntstory Of fLewseal any, 1 incerrupt tons. 


It should also be noted that Lake Ontario Steel 
representatives were suspicious of the bid-for interruptible 
power option, and expressed concern about possible inequities 
inherent in a bidding system. It is feared that a bidding 
system*will* Tead' to“ a> loss mo sstabd lily Om DOU electricity 
supply and %é0St2 “"EASCOwT) ClO belacculVemi teas CUS S Olsen On. 
this option, as well as the electricity price increases, 
both individually and through the Association of Major Power 
Consumers "of "Ontario *CAMPCO). (hers sh o7 yl V. o5 


Ze Impact Summary 


Thesanal ysis. Ofethispease cuidy indicates that the 
impact of electricity rate increases on electric steelmaking 
firms may be significant. The market, price of their product 
is set by the major steel producers, and are not related to 
the electric steel firms' manufacturing costs (much of which 
are electrrelty land scrap). iktsing electricity rates wil! 
increase not only these firms' ‘electricity bills, but also 
the price of feedscrap (which is shredded using an electricity 
intensive process). If the manufacturing costs of firms 
such as LASCO ¥tse ‘above. *the major producers costs. then 
they will be forced out of the market. Clearly, rising 
electricity rates will impact the steel industry as a whole, 
but, in the case, of electricity Steaimaxens:.. nis igi races 
may progressively decrease the viability of future operations. 


—E. Retail Chain Store Case Study: Marks and Spencer 


In 1973, annual chain. sector sales (excluding department 
stores) reached a total of $4.4 billion in Ontario, or 30% 
of the total retail market (Ref. I1V.37). In order to study 
possible impacts of electrical rate level and rate structure 
changes on this important economic sector, the retail company 
"Marks and Spencer" was chosen for case analysis. More 
Specific au yoe Cie company's store situated at 193 Yonge 
Street, Toronto, was studied im detatl. This Store 1s 
served by a municipal utility, Toronto Hydro. 
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With the recent take-over of People's Department Stores, 
there are now 75 Marks and Spencer stores throughout Canada, 
with approximately 50 of these in Ontario. Out of these 75 
stores, 23 are known as St. Michael stores, while 52 presently 
carry the name of Walkers stores. These stores deal with 
soft goods only (i.e. mainly family clothing with some food 
items). Most of the stores' clothing has the St. Michael 
brand name, a line of products of superior quality which 
thus sells at higher than average prices. The St. Michael 
Tine is of British origin, and 95% of the present items are 
manufactured in Great Britain. In fact, Marks and Spencer 
is a British based company, where it operates over 250 
StOTes. 


The store located at 193 Yonge Street, Toronto, is 
Owned and operated by St. Michael shops which in turn is 
owned by Marks and Spencer. The store, which was opened in 
November 1973, is located in an old 7-storey building. 
BeCauise, Or theaebuLyiding: ssp0GrecondiGion, the.top four floors 
are left vacant, with only the first two floors being used 
for sales area. The third floor is used for office space, 
while the basement is for storage. 


The store sells mainly St. Michael family clothing 
products at prices set nationally by the head office. Since 
its opening, sales have been somewhat below predicted levels. 
However, the completion of a nearby major retail complex in 
1976 1S expected to improve the situation by increasing 
population concentration. Also, it is normal for a retail 
StorestOupe UNDLOLitapDlertors the first two .or three years. of 
operation (Ref. IV.38). The decision to open a new store can 
be a long-term investment, and most store leases are for 20 to 
25 years.* Some company officials stated that even stores 
that have been unprofitable for a number of years are often kept 
in operation for marketing purposes. 


Thembuivaing Ss erectricitcy use for the past 12 months 
is shown on Table IV-4. The total hydro cost for the period 
August 1974 to July 1975 was $14,796, which represents 1.93% 
of the store's total expenses (Ref. IV.39). 


The store uses electricity to operate one elevator, two 
escalators, and an electric bailer. The escalators are 
switched off after store hours. The bailer is presently 
used whenever excess garbage is collected. Lights are 
another major source of hydro consumption. Fluorescent 
lights are used for the peripheral system (i.e. along the 
walls), while mercury vapour lights are used for the sales 


= 
The Yonge Street Store presently has a 25 year lease, 
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TABLE IV-4. ELECTRICITY USE AND COSTS-MARKS AND SPENCER 


Month Demand Consumption Load NET BILL 
(KW) (KWH ) Factor $ 

August 1974 232 87,600 52 AG 25 OLA 
Sept. 216 77,200 49 Two d ess 
Oct 216 78,000 49 lachi2og) 7.5 
Nov. 216 69,200 44 Telos 
Dec. 200 80,400 55 1 .284e 6) 
Jan. 1975 200 93,200 64 17304363 
Feb. 192 81,600 58 1,206.46 
Mar. 176 77,600 60 1,122.44 
April 192 73); 200 52 lei Gslkao 2 
May 216 71,200 45 Weir 55.3 
June age 82,400 49 T3362:267 
July 224 93,200 Dy 15395 54 
Total 252 964,800 14,796.00 
Avg/month 209 80,400 53 bees 3 00 


Rate Structure = 


Toronto Hydro's Industrial Power Rate 
Si Ao AK ie ae 
2.98 cents/KWH for Ist 100 hrs. of billing demand 
1.05 cents/KWH for 2nd 100 hrs. of billing demand 
65 cents/KWH for the balance 


area, basement storage room, and office space. Office and 
basement lights are turned off after hours, and so are most 
lights on the sales floor. Only the peripheral lights are 
left on overnight to comply with fire and safety regulations. 
In fact, lights in this store can be used very efficiently 
due to the numerous switches in the building. The sales 
floor lights are turned on in sequence to minimize demand 
load. The canopy lights* and the neon sign are switched on 
from 8:00 a.m. to 12:00 p.m. The store makes no use of 
i1lliminated displays (not even during the Christmas season), 
nor is the building electrically heated (Ref. IV.40). 


The main user of electricity is the air-conditioning 
system, which services 25,000 square feet (the 2 sales 
floors and the office floor). Floor temperatures (which can 
be controlled individually) are usually set in the 68 degree - 
72 degree range. 


J Se ee it we ee 


z : 
The canopy lights consist of twelve 150 watt spotlights. 
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Other uses of electricity include ventilation, water | 
heating, cooking (in the cafeteria), and business machines. 
All machines are turned off after hours because Oeadenhe | 
regulations. | 


In total, the building has a fairly constant billing 
demand and KWH consumption from month to month. Tes. aye 
time hours of operation result in a load factor which ranges | 
from 44% to a high of 64%. 


Lbs Rate Scenario Impacts 


a. Scenario A. As per Scenario A, the building's 
rates would increase 90 percent by 1978, and 200% by 1983. | 
The resulting costs would be as follows (under the assumption 

of similar consumption patterns for all years): 


1975 1978 1983 | 
Electrical cost/month a 2 i} PALES $3,699 


These rate increases would not necessarily result | 
in higher electrical costs as a percentage of total expenses. 
Other expenses will also increase, and Marks and Spencer 
might be able to conserve on its electrical consumption. | 


Marks and Spencer is very strong on energy conser- 
vation. The company's chairman is constantly quoted in 
Britain on conservation matters, and the British government } 
is using some of the company's achievements in this field as 
models for other enterprises. The company is already en- 
deavouring to conserve energy by: | 


(1) Turning off lights in stockrooms etc. 
when not in use. | 


(2) Reducing lighting during non-business 
hours down to emergency lighting | 


(2) sTurhing. Obreelevators etc during 
non-business hours (Ref. IV.39). 


As mentioned previously, the Yonge Street store has . 
already implemented most of these procedures. However, these 
conservation measures are difficult to implement in other | 
stores, especially for those located in shopping centers or | 
malls where the controls (i.e., light switches, thermostats, etc.) 
are centralized for all stores. ; 


SncesMarkcmandpopencer is in the retaii-busi 
they are unable to take the following steps: settee 


(1) Relocate their stores | 
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Relocate their stores 

Alter hours of usage to non-peak periods 
Reduce light levels, unless all other competi- 
tors did the same. One of their selling 
POANTS» iSeLbrightaand. clean” 

(4) Turn off ‘certain’ services; (such) ads escalators) 
during off-peak store hours, due to the over- 
riding importance of good service (Ref. 
IV.239)% 


wWwnr— 
wT wa 


Because of the long-term nature of retail store 
investment decisions, Marks and Spencer would not consider 
relocating its existing stores. However, drastic rate level 
changes might influence the investment decisions concerning 
new stores. This is rather unlikely though, since the market 
potential usually dictates the location of new stores. 


Even though it is impossible to shift the store's 
hours, Marks and Spencer could still reduce electricity 
costs through wise load management. For example, prohibiting 
the use of the electric bailer during peak hours could reduce 
billing demand. 


Under Scenario A rates, Marks and Spencer would 
seriously endeavour to: 


(1) Increase thermostat settings in summer to 
reduce hydro usage for air-conditioning 
units... Present, sectings at. the Yonge street 
store of 68-70°F could easily be increased 
without undue discomfort. Again, the problem 
of centralized control units in shopping 
centers compounds the problem; 

(2) Better insulate buildings; and, 

3) Add door entrances to prevent heat lossespamn 
winter and gains in summer (Ref. IV.39). 


With this type of operation, the store's electricity 
load level will not increase over that used at present, as 
the consumption is expected to either remain constant or 
decrease (depending on the success of new conservation 
measures). Hence, the store's hydro costs should not increase 
by more than the figures shown at the beginning of this 


section. 


Higher hydro costs could also affect Marks and 
Spencer indirectly through higher costs for clothing manufac- 
turers. Although most of its garments are presently manufactured 
in Britain, the trend is for Canadian retailers to produce 
their own items. Electricity has, traditionally, made up 
only 0.19% of product value for clothing manufacturers in 
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Ontario (Ref. IV.2). Hence, higher hydro rates would not 
put much pressure for higher wholesale clothing prices, and 
should not reverse the trend for Marks and Spencer to buy 
from Canadian manufacturers. 


Companies such as Marks & Spencer will be faced 
with several alternatives: 


(1) Absorb the cost increases; 

(2) Absorb the cost increases, but reduce expenses 
in other areas, notably personnel. At the 
Yonge. Stores.<c72..0f openating. costs are for 
personnel (40 people on the payroll). To cut 
down on expenses, Marks and Spencer could 
switch from a service store to a check-out 
Operation where less personnel are required 
GRef. 1V¥.39 45 1V. 41). 

(3) Increase prices. 


By) 1978.) al Wuothers.costs, will have risen to some 
degree, so it is difficult for management to forecast the 
course of action they could be forced to take. This problem 
is also compounded by the fact that prices at Marks and 
Spencer are set nationally, a practice which isn't expected 
to be modified. 


b. SiGendmO wwe peune. store at 193 Yonge Street falls 
into the 50-3000 kw electricity user class. The resulting 
electrical costs for the store, assuming similar consumption 
patterns for each year, would be as follows: 


1975 1978 1983 
Electrical cost/month Slee oS $2,570 $4,036 
& increase 0 108% Lod 


Hence, the impact is slightly greater under Scenario 
Beas scompayed tomscenarivo A.) With ia load factor of 53%, 
one would expect Scenario B to have less of an impact*. The 
incongruity can be explained by the fact that Scenario B 
Standardizes rates for all municipalities and all customers, 
whereas present 1975 rates vary from place to place (and 
also varyeaccording to the consumption Vevel). This isan 
constrast to Scenario A, where present 1975 rates are simply 
increased by a certain percentage. Hence, generalizing from 
an individual comparison between the two Scenarios can be 
misleading. 


r 2209 sm Ay ie het set is 
The average load factor for commercial establishments was 
assumed to be 60% tn determining Scenario B rate sty 


: uetur 
based on past Ontarto Hydro expertence. a 
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Other stores serviced by Toronto Hydro which have 
a higher load factor (but a similar consumption level) would 
suffer even higher cost increases under Scenario B as compared 
to the Marks and Spencer store. For example, stores that 
have illuminated window displays that are left on overnight, 
Or who presently carry out some operations at night, might 
be hit with even higher hydro rate increases unless time-of- 
day rates were extended to the 50-3000 KW customer class. 
Marks and Spencer (and other stores with similarly efficient 
operations) would most probably gain a slight competitive 
edge under this second Scenario. 


The observations outlined in the previous section 
also apply under this Scenario. As for any operational or 
technical changes, these would again be similar to those 
already mentioned. Finally, retail stores like Marks and 
Spencer (which have summer peaks because of air-conditioning) 
would benefit from seasonal rates due to their corresponding 
lower summer demand charges. 


on Impact Summary 


FLl€CtUeictiiy, COSTS Vepresemt. about i272 01 total rexpenses 
for the Marks and Spencer store at 193 Yonge Street, Toronto. 
Hence, hydro rate increases would have limited impacts on 
this store. The impact would be greater on other retail 
Stores which, in contrast to Marks and Spencer, make exten- 
sive use of illuminated displays, ispothignts, etc.’ In fact; 
Marks and Spencer seems to be very energy conscious, and one 
can expect new conservation measures or retrofit devices as 
electricity costs increase. 


Stores such as Marks and Spencer would, in general, be 
better off under the new D/E split because of their low load 
factor. ‘Retail stores have very Tittle flexibility in their 
hours of operation, which makes it very difficult for them 
to improve their load management. However, they are able to 
take steps to reduce total electricity consumption. Hence, 
the advantage of the Scenario B D/E split. 


Increased rates would mainly have an impact on direct 
operating costs. Indirect impacts through higher wholesale 
prices should be minimal, as electricity has traditionally 
made up only 0.19% of product value for family clothing. As 
for retocationiofstores’, this rs almost mfeasTbl'e for 
existing stores because of the long-term investment nature 
of the retail business. As for new store location, market 
potential is usually, the deciding factor 
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Higher hydro costs might result in budget cutbacks in 
other items, mainly personnel. Increasing operating costs 
could result in more check-out stores (as opposed to the 
present service stores). The other alternative is to pass 
higher costs on to the customers via increased retail prices. 
The decision is compounded for Marks and Spencer, as ene ve 
prices are set nationally. Thus, higher Ontario energy costs 
might be partially passed on to residents of other provinces. 


FP. Office Buide ingvCase: study : Prudential Assurance 
Building 


To study the impact of major electrical rate structure 
and rate level changes on an office building, the complex 
situated at 141 Adelaide Street West, in the city of Toronto, 
was selected. The building was chosen as being representative 
of a middle-size, fossil-fuel heated, office tower of recent 
construction. 


The 17-storey office tower at 141 Adelaide Street West 
is managed by Paramet, a wholly owned subsidiary of the 
Prudential Assurance Company (which owns the building and 
occupies about one fifth of the total office space). This 
precast concrete building was completed in December T9735 
and was managed by A.E. LePage until January 1975, when 
Paramet took over ownership and management. As of November 
iG7 co lOS. G00 sd.Gt. <(0r 074) of the 184,000 available 
square footage had been leased to 12 various commercial 
establishments, including the Prudential Assurance Co. The 
leases are for 5 years, and the majority will be expiring in 
1980 CRe telly. 428) .c% 


The Prudential Buildings office space is of Class A, 
meaning that all modern facilities (including air conditioning) 
are available. Rates charged by Paramet are somewhat lower 
than those charged for other comparable office space in 
downtown Toronto. The reasons given for this situation are: 
(1) it cannot match the prestige of some of the better 
known, large office towers, or the extensive services they 
provide; and (2) it was built several years ago (when con- 
struction costs were lower). Because of it's lower rental 
charge, Paramet hopes to achieve 75% occupancy by the end of 
aa 1976, and close to full occupancy by the end of 

976. 


* 
Except as noted, thts tnterview ts the basis of all data 
presented for this case study. 
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The office building is heated primarily by gas, which 
also provides the energy for hot water. The Ltghting vs 
designed to produce 75 foot candles at desk level, in an 
Open area, On a maintained basis. Lights are turned off 
during weekends, and at about 10:00 p.m. workdays (at which 
time the cleaning staff has completed its tasks). Electricity 
is also required to operate six elevators which service the 
building, and to operate the building's ventilation system 
(external ventilation is turned off at night). 


The cental air-conditioning system is a major source of 
electrical consumption, causing electricity demand to peak 
during the summer months. The system was designed to maintain 
the building temperature at about 75° F year-round, with 50% 
relative humidity during the summer. However, tenants can 
(and do) adjust the temperature to their own individual 
needs, since control valves and thermostats are provided 
every 20 feet along the peripheral system. In fact, it has 
been found that tenants tend to set the controls at about 
LZ ake 


The building's monthly demand, consumption, and load 
factor are sl isted ita law Cal Vi= 5 welmce LObaL .Nedtarbel kieutS 
obtained using Toronto Hydro's Industrial Power Rate Schedule.* 
From Table IV-5, we observe that the air-conditioning system 
causes the summer billing demand to be almost twice the 
winter value, and results in a summer load factor which 
ranges between 60 and 70 percent. The average net bill for 
the past 12 months was $5,866 per month, or about 25% of 
operating costs under full occupancy. 


This building's consumption of 5.2 million KWH per year 
seems to be fairly average: for office, buildingssof its size. 
The typical breakdown of KWH usage for an office tower is as 


“toronto Hydro's 1975 Industrial Rate Structure was as follows: 

$1.48 per kW of the btlling demand 

2.98 cents per kWh for the first 100 hours of the 
billing demand 

1.05 eents per kWh for the next 100 hours of the 
billing demand 

0.65 cents per kWh for the balance of the monthly 
eonsumptton 


Net billing ts obtatned by subtracting 10% for prompt 
payment. 
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* TABLE IV-5 
PRUDENTIAL ASSURANCE BUILDING COSTS 


Citing. CHElLing Percentage 
Month Demand Consumption Net Bill Load Factor ~ Occupancy 
(KW) (1000 KWH) (Dollars) 


Jan. 1974 530 SU 2u0 i bea he babes We) O12 21 
Feb 576 364.8 3,782.59 86.6 24 
Mar 530 295.2 3,299.90 LOS 21 
Apr 530 See has) Soy cae MO) 86.2 21 
May 1056 304.8 Sie Oo Bo.) 21 
June 1056 SOsene BO ale 50 47.6 21 
July 864 484.8 5,393.09 76.9 21 
Aug 864 429.6 5.144..69 Goal 21 
Sept 864 360.0 4,831.49 igre 21 
Oet 816 300.0 aS OO Uy, 50.4 eH 
Nov 864 203.2 4,485.89 44.9 21 
Dec Sco 280.8 OIie Ona G 73.5 21 
Jan.* 1975 624 384.0 4560074 Sans 35 
Feb 672 348.0 ADO OM 70.9 So=158 
Mar 672 448.8 LOG 91.5 35-5] 
Apr 1008 460.8 OF 4 99 62.6 35-5) 
May 1104 STS 6 LGN OT Oe 63.7 35-5] 
June 1056 465.6 6,724.94 60.4 35-51 
July 1104 544.8 i Aegcid Viren We 67.6 35351 
Aug 1056 547 32 1202 B30 TAO 35-51 
Sept 1056 o726.0 7,089.98 68.5 5] 
Oct 960 441.6 Guice20 760 63.0 54 
Total 10,699 59245 70,392 

(For last 

12 months) 

Monthly Avg 892 437 5,866 67 

(For last 

12 months) 


ee er | 


* Paramet took over management. 


SOULCe = Lorontoeny dro Billing Data, 1975. 
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FOLTOWSS GRede BV ron. 
KWH/gross sq ft/yr 


Lighting ] 
Ventilation 7- 
Air-Conditioning 
Elevators and Pumps 2 
TOTAL (doesn't include 26-28 
office machines) 


th Rate Scenario Impacts 


an Scenario A. Based on this scenario, the Prudential 
Building's rates would be 1.9 times 1975 rates in 1978, 
and 3 times 1975 rates in 1983. This would result in an 
average monthly increase of $5.279 in 1978 and Side esi. C2 UN a WO Ss 
(under the assumption of identical electrical consumption for 
every year).* 


If one compares the building's electrical consumption 
for the first ten months of 1974 (when 20% of floor space 
was rented) to the first ten months of 1975 (when average 
occupancy was about 40%) one notices a 20% increase in KW 
demand and a 30% increase in KWH consumption. Comparisons 
between these two years can be misleading, though, because 
Paramet took over management in 1975. Also, electrical 
consumption is not expected to increase THOUGH Bo nOit mules 1.4% 
floors are completely unoccupied at the present time, because 
the whole building is air-conditioned, ventilated, and 
heated. The centralized system design makes this mandatory. 
Secondlysait fis Simpontengyta maintain vacant office spaces 
in good condition for promotional reasons. Lughts -ongthese 
vacant floors are also left on. A higher occupancy rate 
would certainly mean a heavier load due to typewriters, 
photocopying machines, etc. However, the tenants do not 
make use of electricity intensive machinery, and this is not 
expected to change in the future. Also, a higher load due 
to increased occupancy can be partly offset by conservation 
measures and better load management (more will be said on 
this in following discussions). Summing up, One can expect 
load profiles to change in magnitude and shape eae ST ade a 
but ‘not drastically. 


i 


“this assumptton seems questtonable tn one respect. In the 
base year (Nov. 1974 to Oct. L978) > the butlding™s occupancy 
rate ranged from 21% to 554%, while the owners expect a much 
higher occupancy rate in the future. 
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The higher costs from Scenario A would certainly 
exert some pressure on the building's rent charges. Paramet 
leasesponiicesspiacCemonmeas bast carental» rate plus an extra 
charge to cover the cost of “individual” electrical consumption 
used for lighting, office equipment, etc. Note that this 
special electricals rate is identical for all] tenants. . The 
amount charged by Paramet was found to cover costs fairly 
closely, and is believed to be below the average charged by 
many office towers. In leased office space, higher electrical 
costs can be immediately passed on to the tenants, since the 
leases have built-in escalator clauses (which allow for 
higher rates if operating costs increase). Under the assumption 
of ddentical loadmsprofiles, 1978 rental rates would increase 
by 34 cents per square foot per year, and by 76 cents in 
1983. These would result in approximately 3.6% and 8% 
higher rents in 1978 and 1983, respectively, over average 
1975 base rates. 


A building which has a low vacancy rate will be 
minimally affected by higher electrical rates in the short 
run (most leases include escalation clauses). Paramet, 
however, is in a difficult position because of its high 
vacancy rate. For example, assume that electrical rates 
increaseeby 20% 4m 1976-'* Prospective tenants ‘are “apt to 
demand 1976 as a base year in calculating escalating costs, 
which would cause Paramet to suffer severe losses in its 
profit margins unless it raises its base rental rates. 
Paramet is reluctant to increase its base rates because of 
the strong competition it faces.* Thus, 1976 rate increases 
might be passed on only to the present tenants, allowing 50 
percent of the cost increase to be internalized. When it is 
consideregethdt electrieat costsmake up "over 25% of ‘the 
Operar ing COsts~*stor the Prudential *ba@ilding, one realizes 
That=Mejor rave mereases Might result in Significant ireduc= 
tions in the profit margins of office buildings which have 
high vacancy rates, depending on other factors such as 
vacancy rate for uffice space in the vicinity. *** 


* 
Numerous offtce butldings are under construction in the 


vtetnity, wtth some nearing completton. 
Based on present 1975 rates and full occupancy. 
kk 
Thus, the only direct impact of increased rates ts on 


operating costs. A "soft" market, however, may result in 
reduced proftt margins. 
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For office buildings which have close to full 
occupancy, increased hydro rates coupled with market conditions 
could have a more long-run impact on their profitability. 
Since most office leases are for five years, the typical 
lease period remaining at a given time would be of two and 
one-half years. As the leases expire, new rates must be 
negotiated. These new rates might incorporate part or Obl Or 
electrical cost increases, being subject to: (1) the state of 
the market (i,e., vacancy rate) and (2) the relative cost in- 
creases of a particular building as compared to the increases 
which Its competition wisd ace. 


The impact of higher electrical rates could be 
still worse for electricity heated office towers which 
consume an average of 40 to 50% more KWH in comparison to 
non-electrically heated buildings. Hence, Paramet might 
find itself benefiting in the long-run from higher rates. 
This, of course, depends on the comparable costs of other 
substitute fuels. A delphi forecast, prepared as part of 
the Impact Study at Ontario Hydro (Ref. IV.44), predicts the 
following increases for oil and gas as compared to a To 
base year: 


BlLectricity 


Year Oi, Gas (as per Scenario A) 
19:75 100 100 100 

1978 156 164 190 

ROS 181 194 

1983 265 288 300 

1984 286 S51 


Thus, if O78 electricity rates? do inereds eiiby 90% over 1975 
rates (as per Scenario A), then oil and/or gas heated office 
towers would see their competitive position improved by 1978. 
By 1983 though, gas increases Wiplaeal limOsits ;edsmchisu pe ito) ce legs 
tricity increases, with oil not too far behind. However, the 
latest developments (i.e., 22% increase in bulk power rates 
for 1976) seem to indicate a one year lag in electricity wate 
increases. | alhate ise Scenario A electrical rat es: efor 1978 and 
1983 will ectua khysbe sin tet rect nin e197:9icand ko 34: Iifeeep. is 
continues to be the case, then gas, oil, and electricity 
prices may increase at very similar rates. Hence, the compe- 
titive position of office buildings heated by different energy 
sources may not change. 


Higher rates will certainly add incentives for 
reduced electrical consumption, and for better load management. 
However, the nature of Paramet's operations restricts any 
flexibility in its energy consumption and demand. 
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The air-conditioning system iS a major user of 
electricity, and it is also the main cause for high summer 
peak demand. In order to reduce this peak demand, the manage- 
ment started, in the summer of 1975, to leave the chiller on 
at a low level overnight, instead of the old practice of 
turning it off at night and setting it to a maximum in the 
morning. Whether this new approach resulted in a smaller 
demand is questionable if one examines Table IV-5 closely. 
Also, on hot summer days, the chiller must be left on overnight 
of necessity to maintain office space at a comfortable 
temperature and to protect the system from overloading for 
long periods of time. 


As for reducana electrical consumption, the alter- 
natives are restricted by’ the importance of premium service 
for the tenants. Because of the adequate supply of office 
space in downtown Toronto, Paramet is obliged to offer 
whatever services its tenants require in order to maintain a 
good reputation. Thus, management can't realistically order 
the tetanits co. set ene airecondi tioning at the*optimal’ 75°F. 
Nie for mghting, 75) 100t Candles, 1s average or less ‘for 
office space. 


As costs increase, Paramet might consider providing 
its tenants with "conservation" information on the importance 
of higher temperature set points in the summer, etc. This 
approach would be considered only if escalating operating 
costs resulted in a number of complaints from tenants on 
escalating rents. Again, the importance of good service 
makes this alternative unattractive at the present time 
(Ref. iV. 46). 


Finally, no hardware retrofits are being considered. 
Nevertheless, the building's superintendent expects improve- 
ments in efficiency by modifying the present system in order 
to meet the individual requirements of those tenants which 
make use of various floor layouts. 


Di. Scenario B. This scenario would result in average 
monthly increases to Paramet of $5,627 by 1978 and $13,774 
by 1983 over the 1975 monthly average of $5,866. Again, 
identical electrical consumption patterns for every year are 
assumed. These increases are higher than those obtained 
from Scenario A. Tne 1978 increase is $348 more a month, 
while the 1983 increase is $2,042 more. Under Scenario B, 
the 1978 rates are 1.96 times 1975 rates, while the 1983 
rates are 3.35 times 1975 rates. Hence, Scenario B has more 
impact on Paramet than Scenario A (due largely to Paramet's 
relatively high, 67 percent, load factor). 
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If all electricity cost increases are passed on to 
the tenants, rents would increase by 3/7 cents per square 
foot per year in 1978, and by 90 cents in 1983. Percentage 
wise, these represent increases of approximately 3.9% and 
9.5% in 1978 and 1983, respectively, over average 19/75 base 
rental rates. 


As mentioned previously, Paramet is limited in the 
various operational changes it can implement to reduce its 
ellectrical costs. “Again = lets. 100K au aire air-conditioning 
operation. Under Scenario B, Paramet might be better. oft 
shutting,Opt sone chil berveatanicheoine order. tO Save On energy. 
However, this might not be feasible during warm summer days 
because of system limitations. Once more, one must stress 
the importance of good service, and its overriding influence 
On operations. 


The management doesn't see itself making use of 
individual rates for tenants based on the amount of office 
equipment in use. None of the building's present tenants 
use electrically intensive equipment, and the situation 1s 
not expected to change in the future. 


A most efficient way of promoting energy conservation 
from tenants would involve using individual metering in 
future office buildings. However, a Midwest Research Institute 
study in, the United States has shown that few office towers 
make use of individual metering because of required flexibility 
in rental space and lighting requirements for maintenance 
(Rek IV. 43802 


Secondary impacts should have minimal consequences 
on the Prudential building's operations. Paramet does not 
lease to electrically intensive establishments. Hence, 
industry relocations should not be of major importance. 
Higher wholesale prices for building supplies due to increasing 
hydro rates might, however, have some impact on the building's 
operating costs. 


Finally, two other pricing concepts could serve to 
dampen the impact of rate increases on Paramec.. farsts 11° ts me= 
of-day pricing was extended to the 50 to 3000 KW customer class, 
then the costs of providing air-conditioning could be reduced 
because of lower night-time KWH rates. As mentioned above, the 
chiller must sometimes be left on overnight because of system 
limitations. Also, Paramet could reduce its billing demand 
by causing tne chiller vo peak before 7 AM when demand is not 
metered. Secondly, seasonal rates would benefit Paramet since 
the air-conditioning system results in summer peaks. 
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Electricity costs under Scenario A and B could result 
in the following rental rate increases if all costs are 
passed on to Paramet's tenants via escalator clauses: 


1978 1983 
Scenario A 3.6% 8% 
Scenario B 3.9% 9.5% 


However, the Prudential Assurance building is almost 
half vacant, and the tough competition might force Paramet 
to absorb some of the costs associated with higher electrical 
rates. The impact could be important since electrical costs 
represent over 25% of the building's operating costs. If 
Paramet has to internalize all rate increases, then the 
figures shown above represent decreases in their profit. 
Even the profitability of fully occupied buildings could be 
affected in the long-run when leases expire and new rates 
must be negotiated, depending on the state of the office space 
market in the future. 


Paramet is severely restricted in any operational 
changes due to the nature of its operations and the impor- 
tance of premium service. On the other hand, the management 
and staff are fairly inexperienced in the operations of this 
building because of the recent take over. Experience and 
better load management procedures should result in some 
technical and operational changes that could cut down on 
electrical consumption. 


G. Hospital Case Study: Toronto General Hospital 


At the end of 1973 there were 234 public hospitals, 31 
private hospitals, 12 federal hospitals and 26 nursing homes 
in Ontario. The total number of beds available in all 
hospitals under the Ontario Health Insurance Plan numbered 
51,402 of which 48,853 beds were in public hospitals. 

(Refis 1. 499.4) Public genera hospitals made up 62 percent 
of all hospitals in Ontario in 1973 (Ref. PViso0) OF these, 
some 73 percent had lay ownership.* 


The gross operating costs for public hospitals increased 
by 9.1 percent to $1,179 million in 1973 while the total 
Ministry financial responsibility increased by 7.5 percent 


— En 


* e e e 

A lay hospital ts one whitch ts operated by a non-government 
non-reltgtous, non-profit corporation, assoctatton, or 
soctety. 


IV- 48 


‘i (olbogie) 


to $933 million. These increases were due, in part, to the 
initial operating costs for three new hospitals. Total 
full-time personnel in hospitals was 89,282, while part-time 
personnel amounted to 19,215 (Ref. IV.49). 


The budgetary procedure for public hospitals is a 
complex one, and is liable to change from year to year in 
accordance with new Ministry policies, availability of 
funds, etc. In recent years, the Ministry has been using 
"global" budgets which involve an across-the-board percentage 
increase based on variables such as annual inflation rates 
and cost of living rises. The opposite procedure consists 
of a “Tite” budget where cach ~tLem in the ibudget 1s astudted 
and approved individually. In the future, the expectation 
is for a mix of global and line budgets. (i.e. across the 
board percentage increases with the hospitals' base to be 
revised every 3 years). The next few years are expected to 
be "hard ones" for hospitals, as the Ministry is trying to 
cut back "on escatating budgers. In I975,-all hospitals were 
required to cut back their escalated budget by 2 percent 
(Refs TVs ole 


Funds for capital expenditures are obtained from the 
Ministry of Health as well, but these funds are also expected 
to be difficult to obtain inpthe future.j Hospitals do not 
normally borrow on the money market. Thus, availability On 
funds represents a constraint on energy use decisions, 
especially since the Ministry has no formal program for 
capital expenditures that save on operating costs. 


Toronto General Hospital, chosen for the specific case 
study, is a public hospital with lay ownership, and has had 
the typical "sprawl" development.* Toronto General is the 
third largest hospital in the province, based on number of 
beds (1,102 in 1973), but its budget is by far the largest. 
Its 1973 gross operating costs amounted to $46,663,407 5 7 4 
breakdown of operating costs are shown in Table IV-6, along 
with comparable data for other hospitals. The ROS PAtad.ss in 
1973, received 95 percent of its funds from the Ministry of 
Health. 


The hospital s tacilities andsornices are located in a 
number of buildings, some of which are quite old (the hospital 
was established in 1819). The main wing is 15 stories high 
and was completed in 1957. Total floor space is presently Il- 
1/4 million square feet. However, the hospital has planned 


nn EES 


* e ° e 

Most hospttals have started with a single building, and, 
instead of relocating, have added new wings or constructed 
buildings adjacent to the ortgtnal. 
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Table IV-6 


Distribution of Hospital Costs on a per Diem Basis: 2519/9" 


Toronto Average of all 
General Percent 236 Ontario Percent 
Hospital Breakdown Public Hospitals Breakdown 


Neen a ane naan aang 


Salaries and Wages HORQ? 825 67.8 $56.37 6S..:5 
Medical and Surgical 

Supplies SME Syee be 4.1 any 3.0 
Drugs ASG) Sine Ca 2.5 
Administration TOre2z4 Where 5) 6.04 hed 
Food-gross cost Be ths Forel) CS 2.8 
Laundry and Linen oot ley is 0 Ist) 
Housekeeping HESS) O53 48 0.6 
Plant operation (including 

elect mictwiy Cos ts.) ree) 1.9 SAG el 
Plant maintenance iFaer es: ios ial ee 1.4 
Depreciation of share- : 

able equipment ewe) lars 1.54 Teg 
Building depreciation 

and interest 2205 159 1.86 Boe 
Other (allowable) Seis 6.0 4.22 S| 
Other (non-allowable) 200 0.4 ; . 80 ao) 
Gross Operating Costs $135.89 100.0 $82.30 100.0 


x 
Costs per "total active pattent days." 
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a majorwlexpansion inthe form ict "a, 47577000 tquare toot 
complex with a tentative completion data in 1981 (construc- 
tion to start. in summer of I976)eS LhewMinistry has allocated 
$25 mil Wonstor the new building. | Since some. oT thesolder 
buildings will be disposed of, the new complex is expected 

to result ein a net. increasevor about-iceo,000 Ssqaumt.. tor 20 
percent), Wirth eavdecrease vin the number of sbeds from the 
present als OGsstomh pO00N TTA decrease inftbeds. 1s forecast for 
most downtown hospitals in major Ontario cities (Rats Bhi 5.250 


The fhospttakissmetinwserssot electricity are gtheganir= 
conditioning system, the elevators, and the -kitchen.--Table 
IV-7 shows. the anstitution se consumption.and, demand patterns 
for the past 12 months. The average monthly demand and 
consumption were 2,624 KW and 1,307,600 KWH respectively. 
The nature of the hospital's operations results in a fairly 
high load factor which ranges from a low of 70% to a high 
85% .(Reft. ahV¥ £45):6 TApproximahe by eS02e0T ai lLSnelectrivcall rcosts 
are for energy charges, and 20% for demand. * 


The hospital is heated by steam, which it receives from 
the sTorontosHospital *S$teamuCorporation. ln 19755 theeplant 
is expected to sell 850,000 million pounds of steam to the 
nine establishments which it services. The plant's main 
energy source is gas, but it also uses oil and electricity, 
with its total electricity bill for the last 12 months being 
$99,234 abRete Eie4do)) eilhewsteameconporationols,aliso wunder 
the responsibility of the Ministry of Health. Its costs ave 
allocated toetite Various 1notituti onseai heservices, Ona pro 
rata basis. In the past few years, Toronto General has 
consumed approximately 25 percent of the plant's steam 
output.  Thuss themhoepitalc arora lgeteerrical costs TOV me 
past 12 months amounted to $181,868 + (.25 x ZO 23 4) Ot 
$U89n 17 tenenhasmtobalarepresents Tess than one pencent of 
the hospitabisecotaleoperating costs. 


4 Rate Scenario Impacts 


a. Scenario A. Under this scenario, the hospital's 
purchased electricity rates will be 1.9 times the 9757 rates 
in’ 1978. and Sool times. thest975 rages Unel983." “Ipese rates 
would result in the following costs as shown in Table IV-8. 


ee eee ee ees eee 

Because of Toronto Hydro's rate structure, the demand tn- 
fluences the energy rate. Thus, the two components cannot 
be tsolated from each other. 
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TABLE IV-7 


ELECTRICAL CONSUMPTION AND COSTS IN 1975 FOR TORONTO 


nn a 


d 


iy Fp eae i i ae ES a 


KW 
Month Deman 
October ee) 
November hic d.'s 
December 2208. 
January 75 s22030. 
February 7a NG 
March 2208. 
April 2208. 
May 2495. 
June 2784. 
July 2880. 
August 2856. 
September Boe. 


TOTAL 28,890 
Avg. 2,624 


* 


6 
6 
0 


KWH Load Net *% 

Consumed Factor Billing 

Amount 

1,113,600 ie $11,641 
1,180,800 76 11,914. 
1,377,600 85 15,138. 
1,132,800 70 13,819. 
1,272,000 79 14,569 
1,185,600 74 14,103 
1,142,400 Fy 13,870 
1,430,400 78 16,429". 
1,420,800 70 17,383 
1,588,800 76 18,624. 
1,526,400 Sf 18,203 
1,320,000 70 16,169 
136915200 --- $181,868 
1,307,600 45 $15,156 


we 


24 
96 
iS 


.64 
ise, 
.88 


28 


9 


Le 


94 
t29 


Does not tnelude electrical consumptton and costs for the 


steam plant. 
* 


The present rate structure ts as follows: 
$1.48 per KW 

2.98 cents 

1.05 cents 

-65 cents 

(10% dedueted 


for first 100 hours of billing demand 


for second 100 hours of biiling demand 


per KWH for the balance 
for prompt payment) 
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TORONTO GENERAL'S ELECTRICITY COSTS 


TABLE IV-8. 
UNDER SCENARIO A 
WES 1978 1983 
Hospital Yearly net bill $181,868 $345,549 $545,604 
Hospital Average Monthly bill 155156 (ASPEN BST 45,467 
Steam plant yearly net bill 29,234 5515.5 6 S77 viz 
Steam plant average monthly bill 2,436 4,629 e309 
Total yearly net bill $2tlig 102 $401,094 $633,306 
Total average monthly bill Wae592 3.3 i2O 5 Za 6 
Total percentage increase --- 90% 200% 


These cost figures are based on the hospital's 1975 
load profile and energy consumption. This is not an accurate 
projection of costs in 1983, however, due to the new complex. 
Actually, costs will rise more rapidly, as the new complex 
will (when completed in 1980) add 20 percent to its floor 
area and will make use of central air-conditioning. The new 
building is also expected to increase the hospital's peak 
demand, as it will offer daytime ambulatory health care 
service: (Rete 1vebt jae melniols Ghasior athesicushacts.-onirthey order 
of a 20 percent increase in energy consumption and a 25 
percent increase in demand is projected for 1983. Under 
these new assumptions, Toronto General Hospital's electrical 
costs would be the following in 1983 (the complex does not 
affect 1978 costs, since it will not be completed before 1980): 


TABIOEy TVS Gee) HOSPaAPAlLe EL ECTREGI TY. COS1.5 .WLTH 
NEWs GOMPLEX +6 31983 
Average monthly Hospital KWH 1,569,120 
Average monthly Hospital KW 3,400 
Average monthly Hospital Bill $64,824 
Average monthly Steam Plant Bill 7,309 
Average monthly Electricity Costs (Total) ace leo 
Annual Electricity Cost (Total) $865 ,596 
Percent Increase Over 1975 310 


Under Scenario A, the hospital would benefit by 
reducing its billing demand. The institution's peaks occur 
between 7 and 8 o'clock in the morning, with the summer 
peaks being higher than winter peaks because of air-condition- 
ing. The air-conditioning is presently left on 24 hours a 
day to cut down peak demand. This procedure would certainly 
be maintained under Scenario A (Ref. IV.53). 
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The nature of a hospital's operations leaves 
little flexibility in improving load management. Centralized 
and poorly controllable systems hinder conservation efforts, 
as do government regulations on variables such as ventilation 
and temperature. Few services, if any, would be eliminated 
or performed at alternate times, as proper patient care is a 
much more important factor than electricity costs. 


Certain procedures are now in use to save energy; 
with more possible in the future (as hydro rates increase). 
The engineering department has recently picked up on mainten- 
ance “in ofder to (reduce tae1 costs. “Alsoj;raisurvey. is 
presently being conducted throughout the hospital to reduce 
inefficient lighting. Fluorescent lights have recently been 
ordered to cut down on energy consumption. In short, the 
engineering department is certainly cost conscious, and more 
conservation measures are to be expected as electrical costs 
rise. 


The incentive for hospital's to conserve on energy 
greatly depends on the budgetary process, since they are 
non-profit organizavions which lack thes classical profit 
motive. The "global" budget presently in use should, theoreti- 
cally, increase motivation for energy conservation. Under 
this type of budget, cost savings in one department result 
in more money for other operations. Hence, the incentive 
for reduced electrical costs. Under the traditional “line" 
budget, a hospital's reductions in electrical costs could 
have resulted in budget cutbacks for the following year. 


A main barrier to the implementation of any major 
retrofit conservation device(s) is the availability of 
funds. As mentioned earlier, funds are extremely difficult 
to obtain for hospitals, even if they are for projects which 
would result in significant cost savings. The proposed 
complex is a good example. Since construction has not yet 
Started. thesnrospital us IM good posi tion -to rimsta lil new 
conservation devices, or sophisticated system designs that 
reduce energy requirements. However, the new building must 
not exceed $25 million in capital costs, and extra funds 
from the Maigistry are doubtful. - Thus; <a sophisticated 
system design might mean less funds for other important 
capital outlays. Obviously, this problem poses a barrier to 
any use of new conservation devices. 


As electricity costs rise, the hospital could 
consider generating its own electricity through the steam 
plant. The steam would serve the dual purpose of generating 
electricity and heating the hospital. Again, the need for 
capital funds (and its lack of availability) would probably 
make this endeavour impossible. Moreover, the steam plant 
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has been under some severe criticisms from pollution control 
groups, and any permit for expansion would be difficult to 
Obtain. Finally, escalating gas costs make the project even 
less attractive, as gas increases are expected to rise commen- 
Surate with eiectricity increases: (Ref. IV.44). 


Since close to 70) percent of the hospital's budget 
is for labour, any increase in electrical costs might have 

an effect on manpower if higher hydro rates are not compensated 
for in the budget. By 1978, the hospital's electrical costs 
night increase! asemuchtase $200,000 over its) 19/5atagure.- sit 
no corresponding budget increases are allowed, this could 
result in a staff reduction of 10 semi-professional employees 
(Ref.© Vi STDRE  Thes hos pitalesrelectrnical, costsamayeancredse 
by $654,500 by 1983. Again, under the “worse situation" 
scenario where no corresponding budget increases are allowed, 
the hospital's staff might be reduced by 33. Reductions in 
staff! may, inturn” affect ithe qua lityaand: quant ity of 
services provided at the hospital. 


b. Scenario B. The hospital's average monthly billing 
demand in 1975 was 2,624 KW. According to the previous 
section's forecast, average monthly demand for Toronto 
General Hospital would be similar in 1978, but would increase 
to 3,280 KW by 198378 Hence, ttitis: hospital Talss vunder, jtwo 
different customer classes for Scenario B-. 


TABLE: -FV=0" “TORONTO GENERALS SaSCENARIONB ELECURE CIs YoICosis 


1983 
Without New Including 
1975 1978 Complex New Complex 
Yearly net steam plant §$ 29,234 $ 61,897 $ 97,165 § 97,165 
bill 
Yearly net hospital 1813 868 $8387 3615* *) 60385329 819,960** 
bit 
Annual Total . 2105 102% 5449 5512 705,394 Guy 25 
Total Percent Increase 0 113 234 334 


Clearly, Scenario B has more of an impact on the 
hospital’ s@etectracity cost than Scenario A, with total elec- 
tricity costs for the hospital increasing by 12 percent over 
Scenario A in 1978, and 6 percent in 1983 (with the new com- 


plex).*** 


me 


‘ Rates for 50-3000 KW customer class used. 


xk 
Rates for 3000 KW customer class used. 


kkK 4 : : : : 
The reason for this decline tn the percent dtfferential be- 


tween Scenarto A and B tn 1983 ts the change tn Toronto General's 
customer class tn 1980 (when the new complex ts complete). 
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The impacts of these higher costs of the hospital's 
operations will, again, depend greatly on the budgetary pro- 
cedure that the Ministry of Health adopts in the future. 

As compared to Scenario A, Scenario B's rate structure could 
result in a further decrease in staff hy 2 or 3 semi-pro- 
fessional workers under the “worse situation" (where the bud- 
get is maintained at 1975 levels for electrical costs). 


Other concepts built into Scenario B might, however, 
dampen the impact on the hospital. Peak/off-peak rates would 
help Toronto General Hospital through its lower energy charge 
at night. If one assumes that 25 percent of the energy is used 
between 11:00 PM and 7:00 AM, then a .15¢/KWH differential 
would result in savirgs of about $2,000 per month (assuming 
1975 energy consumption).- The hospital could also save through 
peak/off-peak pricing if it could shift its peak to sometime 
before 7:00 AM when demand is not metered. However, system 
limitations and the importance of good patient care could make 
this alternative impractical. Also, present air-conditioning 
is provided by numerous individual window units which makes cen- 
tralized control almost impossible. However, the new complex 
at Toronto General Hospital could be desigend so as to take 
advantage of Scenario B's pricing mechanisms. Finally, since 
the hospital's electricity demand peak occurs in the summer, 
the implementation of seasonal rates is an option which could 
help Toronto General in offsetting rising rates. 


Crs Impact Summary 


A study of Toronto General Hospital enables one to draw 
some general observations on how Ontario Hospitals would 
react to major rate level and rate structure changes. Elec- 
Tricity represents a small’ portion ofa hospital's total 
operating budget (less than 1%, in this case). Also, any 
hospital's main objective is to provide the best possible 
patient care. The combination of these two facts has tradi 
tionally caused hospital administrators to give load management 
a low priority. Administrative attitudes towards electricity 
usage may change in the very near future as hydro rates 
increase, and as hospital budgets are severely reduced. .The 
adaptation of global budgets which invole across-the-board 
escalation increases should promote still more incentive for 
efficient overall energy management. On the other hand, the 
nature of a hospital's operations severely limits the alterna- 
tives open for energy conservation and improved load manage- 
ment. A lack of capital also restricts hospitals from 
installing expensive retrofit conservation devices. The age 
of numerous hospital buildings would make the installation 
of new machinery or new environmental systems difficult and 
expensive. Among Scenario B's pricing options, it appears 
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that peak/off-peak rates could be taken advantage of by the 
hospitalspespecralily. in.cne cdse.ct tne hew complex. Seasonal 
rates were also noted as a pricing policy which would be ad- 
vantageous to Toronto General. 


The main impact of higher hydro rates may be to the 
personnel employed by hospitals. Labour costs represent on 
the order of 70% of a hospital's budget. In the case of 
Toronto General Hospital, it was found that the projected 
rate increases could result in lay-offs in semi-professional 
staff if-cthe: hospital budge elocavion Tor el Cour cHitty 
remained at the 1975 level (Ref. IV.51). Alternatives to 
personnel or service cut-backs include ris ind scostsmtor tire 
public, im tne forme ot geucner increased taxes or insurance 
premiums, or cut-backs in other government budgets. 


H. Apartment Case Siuidy. -- one Fountainhead 


To study the impact of major electrical rate structure 
and rate level changes on a multi-family dwelling, the 
apartment building situated at One Fountainhead Road (in the 
Borough of North York) was selected. The building was 
chosen as being representative of a large-size bulk-metered, 
fossil-fuel heated apartment building.* 


This building, completed in 1971, is 22 stories high 
and contains 370 units. The apartment units, together with 
the common areas, add up to 330,988** square feet of Wioor 
space. The units range from bachelors to three-bedroom 
apartments, and are rented mainly to families in the middle 
income bracket. 


This apartment building is, and always has been master- 
metered. The mainuses of electricity ‘are for lighting and 
cooking (with each apartment having its own stove and refrigera- 
tor). The building is not electrically heated, and makes no 
use of central air-conditioning. Some electricity sforenhe 
common area is required for hallway lighting, elevators, 
laundry room, and for the ventilation system. Since the 


A oe 
e 
i In 1974, there were approximately $50,000 bulk-metered apart- 
ment units tn Ontarto, of whtch 8l percent were fosstl fuel 
heated. 
*" the gross square footage is thus 895 per suite, very close 
to the province's average of 900 sq ft per suite for apart- 
ment butldtngs. 
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building provides underground parking to its tenants, elec- 
tricity) 1sualso required for the cable-heated ramp. fe sae 
dual dishwashers or dryers are prohibited, but air-conditioning 
units are allowed at no extra cost. The building's total 
electrical consumption and demand requirements for the past 
twelve months are shown on Table IV-11, along with the net 

bill charged by North York Hydro, which services this building 
(Refio LWesajcg athe building's hydro electricity bill for the 
last 12 months amounted to $34,613 or $93.55 per suite per 

year (with an approximate 45/55 qemondeeneray cost split). + er 
19745 cits: tora layed 07 9b tala was $32,240, as compared to 

$35,440 for fuel costs.* Hence, hydro represented 48 percent 

of the building's energy requirements Cais as 20.0:9,C bas TS): 

and 3.5 percent of the total operating costs for Chis 

building in 1974 (Rev. IV.55). 


The building's average monthly load factor was 54 
percent. This seems (0 be representative for an apartment 
building of this type because of the high day-time peaks and 
low night-time energy requirements. In studies conducted by 
Ontario Hydro on various apartment buildings, it was found 
that the domestic service loads generally peak at about S00 
p.m., with the maximum demands occurring in December and 
January (Ref. IV.56). 


The building's yearly KWH consumption per suite was 
6, 228% foratherpast: 1c months, or 7.07 KWH/square foot/year. 
These figures seem to be fairly average (or even above 
average) consumption for this type of building. 


The building is owned and operated by Cadillac-Fairview, 
a company engaged in most phases of real estate development 
in seven provinces in Canada. hevororepruary 19/75, the 
Residential Group of the company operated a number of apart- 
ment buildings which had a total Gt loaces Suites, With most 
of them being in Toronto. As of March 31, 1974, approximately 
98 percent of the suites were eased her. IV.57). Note 
that the apartment building at One Fountainhead was also 
chosen for the study on the basis of individual data avail- 
ability (many apartment buildings owned by Cadillac-Fairview 
are grouped together for accounting purposes). 


As of October 1975, the building was experiencing an 
abnormally high vacancy rate of 3.7 percent Cheater LV eG ye 
This phenomena is the result of direct competition of some 
three other nearby apartment buildings which were very 
recently built by Cadillac-Fairview itself. In the future, 


Be ee ee 


*¥ 
The butlding makes use of a dual (gas-otl) fuel heating 
system, and uses gas to heat the water. 
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TABLE IV-11 


ELECTRICITY USE AND COST FOR ONE FOUNTAINHEAD 


Consumption Demand Load 
Month KWH (KW) aaa Net Bill* 
Nov 1974 184,000 BliZ 49.2 Sasol 9 
Dec 225,600 560 Dice 3,062.48 
Van S75 196,600 576 46.6 Sl 50 s20 
Feb 206,400 568 49.8 Seecd RZ 
March 188,000 530 46.2 2,906.44 
April 233,600 520 61-0 37341-2083 
May T6i3,.200 480 46.6 GM 56 
June 184,000 424 5 ra 2,664.60 
July 203,200 432 64.4 GeO TIeD6 
Aug 224,000 448 68:25 3:0 46.,60 
Sept 159,200 424 One 4 2,436.36 
Oct 17.3600 448 53.0 2 508 3200 
Avg/month eA hd ald 494 DA tS 2,884.00 


EE 


Obtained by ustng North York's "general service" retatl rates: 


elomeents Foruche ~1Vsco0 snl 

cents for the next 200 KWH 

.96 cents for the next 9,750 KWH 

.88 cents for the next 1,900,000 KWH 
.50 for any addtttonal KWH 
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this rate is expected to decrease to a "normal" level. This 
building is presently subjected to rent controls, as are 


all other apartments in Ontario. 


1G Rate Scenario Impacts 


a. Scenario A. Under Scenario A, the building's 
hydro rates would increase over the 1975 rates by 90 percent 
in 1978, and by 200 percent in 1983. The resulting costs 
per suite per year are shown in Table IV-12, under the 


assumption of similar consumption patterns for all years. 


TABLE IV-12. BULK-METERED APARTMENT BUILDING 
ECE CURNG@HYs COSTS UNDER SCENARIO 3A 


1975 1978 1983 
Cost/suite/year $93.55 SAS $280.65 
Annual percent increase 
over 1975 --- 90 200 


Management at Cadillac-Fairview has already antici- 
pated major rate increases for all types of energy sources, and 
thus has begun to study numerous energy-saving devices, proce- 
dures, and systems.* In fact, the engineering department ex- 
pects major savings through an energy program developed by 
Consumer's Gas. This study, which is heavily subsidized by the 
Federal Department of Works, makes use of a complex computer 
program to simulate all of thebuilding's operating and energy 
requirements. The program is new, and Cadillac-Fairview is 
probably the only Ontario developer which is making use of it 
at the moment.** 


This program could result in energy savings of 25 
percent, or more, over present consumption rates for house 
Ser Vicesme according touln. McConnell] of the engineering 
division (Ref. IV.59). For example, it was found that some 
buildings' hot water systems are 100% overdesigned, while 
some heating systems are 50% overdesigned. Charges in these 


Henee, the expectatton of higher rates in the future 
may cause acttons and impacts to occur in advance of rate in- 
creases, as well astafrerwards. 


The study wtll not, however, improve the company's compe- 
tittveness tn the long-run, since most of the informatton witty 
quickly become public, and any new procedures or Systems may 
be adopted by other developers as well. 
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systems would have secondary impacts on hydro consumption 
(e.g., less electricity needed to pump the water). One of 
the most promising hydro savings involves the operation of 
the ventilation system...” Corridor, ventid ation (or pressuriza- 
tion) is necessary during the day-time to contain odors 
within individual suites, but, at nighttime, tenants do not 
make much use of cooking facilities and odors are minimal. 
Thus, the corridor ventilation can be reduced at night. 
Cadillac-Fairview is considering a 50 percent horsepower 
reduction for its ventilation system for 12 night hours. 
However, this procedure might increase peak demand. Under 
the Scenario A rate structure, then, the nighttime savings 
in energy might be more than offset by an increase Te COS Ee 
due to higher daytime demand. 


Along the same line of thought, it was found that 
kitchen and washroom ventilation systems are overdesigned 
and overused. The Consumers' Gas energy program is causing 
management to question standard system specifications which 
have traditionally been proposed by contractors. Many of 
these specifications have no cost/benefit analysis to support 
them, something which the simulation model can provide. 
This brings, stoplight a,.second-ordensimpact.an suppliers, of 
ventilation equipment, who might have to redesign their 
systems for COsSt-consc ious customers. 


Under Scenario A, an apartment building would 
bene hixh sd Neat hy wiftyeist sCOued increase ais: 1 Oad, faetorn... hor 
example, an all-electric building* could use "load controllers" 
which automatically regulate energy consumption so as to 
minimize the peak demand. At a cost of about $2,000 plus 
insitallation, fee, these controllers could result, in major 
cost reductions for certain buildings under Scenario A. 
However, a building such as One Fountainhead can hardly gain 
by ‘making .US.e) }orf, ga) <Loaick “conbrol.le web ecaus ero Ta abner shack, of 
f lexib? lity. in .bhe.e bactrical Gerv neces st provides. ..For 
example, electric water heaters can be controlled so as to 
minimize an all-electric building's peak demand, whereas a 
building awitd JW ted elect ricityaimntensiye idevicesi cannot 
benefit from such diversity. Hence, anall-electric building 
might initially be harder hit by fast rising hydro rates, 
but wise load management can cushion the impact. Even under 
present rates, all-electric apartment buildings have load 
factors in the middle 60's (Ref. IV.56) (as compared to 54% 
for One Fountainhead). The net effect on the competitiveness 
of a building such as One Fountainhead really depends on the 
relative costs of other fuels such as gas and oil, and these 
are expected to rise approximately commensurate with electri- 
city SGReT E44 ji” AS cot Nes Udit ew itm proper sloads management 
all electric buildings may remain competitive under Scenario A. 


*An all-electric butldtng here ts an apartment butlditng whtch 
makes use of eleetrtetty for space and water heating. 
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In discussions with One Fountainhead's management, 
it was noted that the higher rates under Scenario A would 
generally hurt smaller size bulk-metered apartment buildings 
more severely. The greater the number of suites, the higher 
the load factor (because of increased diversity). Hence, a 
smaller bulk-metered building with a lower load factor could 
Suffer some competitive disadvantages as electricity rates in- 
crease with the existing D/E ratio. 


Increased electricity rates would also cause manage- 
ment to review the lighting system. Landscape lighting could 
be reduced, but with an indeterminant effect on real or imagined 
occupant security. Corridor lighting, however, is a service 
that must be provided. Timers have been tried for corridor 
lighting, but were later removed because of numerous tenant 
complaints. 


In a further effort to achieve optimal load management 
in its various buildings, Cadillac-Fairview makes use of 
seminars to educate its building engineers. The firm also 
uses such tocls as "heating performance graphs" to measure 
building efficiency and to promote constructive internal 
competition among its engineers for best performance. 


The greatest use of hydro originates from the 
individual suites. Cadillac-Fairview has hardly any control 
over this consumption. However, management could exert some 
sort of indirect control by making use of Surcharges for 
special electricity-intensive devices used by tenants (e.g., 
individual air-conditioners). This has been tried before, 
but administrative costs outweighed the savings. Higher 
hydro rates could certainly make this practice profitable. 
Management could also try to influence its tenant's energy 
consumption patterns through an internal conservation promo- 
tion campaign. The success of such an approach is almost 
impossible to forecast, as it has not been tried previously. 
Consumption could be reduced by Switching to more efficient 
Or gas consuming appliances, but high initial costs make this 
option infeasible. As for resident parameters such as family 
size, management has little control. 


With these factors in mind, one can estimate the 
building's energy consumption in 1978 and 1983, and thus assess 
the impact of higher hydro rates. Assume for the domestic load 
that the consumption pattern will not change greatly by 1983, 
Since the tenants have no great incentive to conserve energy 
when bulk-metering is used. Next, assume a 25 percent energy 
reductiomahowm=. house weervices (Ref WIV. 55). To obtain fore- 
casts of the building's energy consumption based on these 
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assumptions, one must first estimate what percentage of total 
‘ load is used for house services. Very few surveys have 
attempted to estimate the breakdown of total load into house 
and domestic loads. A 1970 survey carried out by Ontario Hydro 
showed that,in apartment buildings with 150 or more suites, 
about 50 percent of total KWH consumption was for "house" 
loads not associated directly with individual apartment units. 
The survey reported a 68 percent load factor for "house" load, 
and a 41 percent load factor for domestic,or individual apart- 
ment unit, load. Together, these result in a 54 percent load 
factor. Thus, the apartments surveyed were similar to the 

one being studied in this case. Because of increasing satura- 
tion of residential electrical appliances, assume that house 
load accounted for 40 percent of total load for One Fountain- 
head last year.* 


The forecasted load pattern for 1978 and 1983 are 
shown below, along with the associated costs due to Scenario 
A rates.(Table IV=13) 


TABLE IV-13. INDIVIDUALLY-METERED APARTMENT BUILDING 
EDECTRIG ITY COs os PS CENAR TOMA 


1975 1978 1983 
House load - KW 157 N15 Dk 
- KWH/Month 78,047 58,535 58,535 
Domestic load - KW B57 Bor 337 
- KWH/Month TL 3070 TA7 2070 117,070 
Total - KW 494 452 452 
- KWH/Month LOS yrle “eet: 605 175,605 


Electrical costs/suite/year $ 93.55 $163.96 $258.88 
Percentage increase over 1975 --- 75 177 


Whether these increases would be directly passed 
along to the tenants or not depends on many interrelated 
factors such as rent controls, housing starts, and competi- 
tion. For example, rent controls could force landlords to 
internalize a larger portion of electricity cost increases 
than would be the case in a free-market situation. 


ee 


“Recent studtes by Ontarto Hydro's Power Market Analysts 
branch also give support to thts estimate. 
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b; Scenario B. The apartment building at One Fountain- 
head falls under the 50-3000 KW customer class. Assuming 1975 
consumption patterns, its hydro costs for 1978 and 1983 would 
be as shown in Table IV-14. 


TABLE IV-14. BULK-METERED APARTMENT BUILDING ELEC- 
" TRICITY COSTS UNDER SCENARIO B 


1975 1978 1983 
Cost/suite/year $93.55 $182.30 $286.18 


Annual Percent Increase . 
Over 1975 ‘ 99 206 


As expected, the building's low load factor causes Scenario B 
to have results similar to that of Scenario A.* Under this 
scenario, approximately 65 percent of electricity costs are 
due to the “energy portion of the bill, versus 55 percent 
under present North York rates. Thus, energy consumption 
would be a more important cost factor (as opposed to demand). 
Hencesethisescenariorcoulceresult tnecost™ savings if the 
ventilation system was cut back by 50 percent for 12 hours 

at night, as mentioned under Scenario A. All-electric build- 
ings would necessarily be hardest hit under Scenario B 

since their diversity advantage is partly reduced. On the 
otherhand, small bulk-metered buildings would gain under this 
rate scenario,as their lower load factors would not result 

in higher relative costs. 


Under Scenario B, bulk-metering of some existing 
multifamily dwellings could be prohibited to discourage 
energy waste. A study by MRI in the United States demonstrated 
that, on an average, KWH consumption for master-metered 
dwelling units averaged 34 percent higher than comparable 
dwelling units with individual metering (Ref. IV.48). Indivi- 
dual metering, however, involves high initial costs. Retrofit 
wiring costs can range from $100 to $1,200 per dwelling 
unit, depending on the age of the building and the type of 
wiring presently installed (Ref. IV.48). Most of the buildings 
owned by Cadillac-Fairview have always been master-metered, 
and thus were not wired for individual metering. At One 


* 

The buildings load faetor would, in general, result in slight- 
ly lower rate tnereases under Scenarto B. However, this ts 
offset by the Fact that North York's General Service rates are 
lower than the Ontarto Hydro 3-phase general service rates, which 
were used in determining Scenarto B rates. : 
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Fountainhead, feeders and control boards are located on 

every third floor. Individual metering would thus result in 
very expensive wiring costs.* The management also feels 

that individual metering would be difficult to achieve, as 

all available space has been optimally allocated. The problem 
is further compounded by the fact that the present trend is 
toward bulk-metering, as certain utilities have been encourag- 
ing this practice: 


One can, as an example, estimate total comparative 
hydro costs for the apartment building if individual metering 
was adopted under the Scenario B rate structure. First, 
house service consumption must be separated from total 
electrical consumption. Again, assume 40 percent of present 
energy consumption and billing demand is used for house 
service. The remaining KWH and KW are allocated to each 
renta] suite**, and the hydro bills are then calculated by 
using the rates for the 0-50 KW customer class. To forecast 
the building's “total hydra costs *10rero7crande 198sqcone 
must first estimate energy consumption for those years under 
individual metering conditions. Two different projections 
can be developed for comparison:: “(1) similar consumption 
patterns as 1976) "oreG2 jase percentedecrease VWaekWheror 
domestic serviee, based onthe MRI “study “and aHUD survey 5*** 
coupled with a 25 percent decrease in house service consumption. 
Using available data and the assumptions outlined above, one 
obtains the figures shown in Table IV-15. 


From these calculations, there are four major findings: 


GUY “Total electrical. costs for the tenants 
would increase very quickly if a bulk- 
metered building was suddenly changed 
to individual metering. 


nnn ee NEnESEEESEEEEE ESE 


ca 
Under Scenarto B, prohtbitton of master-metering would 


apply only to butldings whitch are already partly wtred for 
individual metering. This dtscusston constders the tmpact of 
itndtvtdual metering for this apartment building only as a 
hypothettcal example. 

** assuming the 3.7 percent vacancy rate ts appiteable over the 
whole data based pertod (November 1974 to October 1975). 

KKK 5 
The U.S. Department of Houstng and Urban Development con- 
ducted a natton-wide survey for non-electrically heated 
buildings. They found that tndividually-metered apartment 
butldings use an average 32.5% less KWH than comparable master- 
mtered dwelling untts. 
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TABLE IV-15. INDIVIDUALLY METERED APARTMENT 
BUILDING ELECTRICITY COSTS UNDER 


GROMER UWA ES ETSGENARTONB oy) ut os tp se 


KWH 1975 1978. 1983 
A. Constant Usage Case KW per month Net Bill Net Bill Net Bill 
House Service 157 78,047 $1,064.71 $2,350.00 $ 2,689.99 
Domestic Service (per * 3a 20.65 
suite) 0.95 329 8.50 ] 
Total monthly cost 4,091.00 7,018.00 11,040.00 
Total cost/year/suite 135.00 232.00 372.00 
Percent increase over 
i) 1975 individual 72 176 
metered rates 
ii) 1975 bulk-metered 148 298 
rates 
B. Conservation Case 7 
House Service IS 5OsDa) W064. 71" 13852278 $ 25909594 
Domestic Service (per : 
suite) 230 8.50* LORS 16.39 
Total monthly cost 4,091.00 5,544.50 8/4478 
Total cost/year/suite 135.00 187.00 295.00 
Percent increase over 1975 100 215 


bulk-metered rates 


Z Sat iat Se Ae SR RS OS eee 
Obtained by ustng North York's present "residential service" 
retatt raves: 


OmaUmCcentsey;or ther stiret 50 KWH 


2.35 cents for the next 200 KWH 
1.49 cents for any additional KWH 
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(2) Costs increase by only 72 percent and 176 
percentadan A978 andelhgs3, "respectively, 
over 1975 costs when comparisons are based 
on individual metering rates for all years 
(Anchudinged 2/ 50a) ius, SUCH tenants are 
hit with a smaller increase than the system 
average. 


(3) If the bulk-metered tenants achieve a 30 
percent reduction in energy consumption 
through a switch to individual metering, 
their electrical costs would increase vy 
100 percent and 215 percent in 1978 and 
1983, respectively, over present 1975 bulk- 
metered rates. . Thus, 10r tiisecase cire Tn- 
creases would be greater than if the apart- 
ment remained bulk-metered, but not too 
different from the system's average increase. 


(4)e0A greater portion of sincreased” electricity 
costs are passed on to the tenant via the 
individual metering option. This may 
lessen the burden on the landlord, especially 
if renticontrols are Anveffect. 


Ln Summary 


Large hydro rate increases would result in higher 
operating costs for bulk-metered apartment DU Wh GS... Oe 
landlord(s) can make use of certain operational and technical 
changes to reduce energy consumption for house services, but 
these represent only 40 percent of total consumption. The 
landlord's control over domestic consumption is minimal and, 
unless tenants change their consumption habits, the new hydro 
rates will result in higher costs. 


In general, higher energy costs will cause apartment 

owners to be much more cost conscious in energy matters, 
and some technical and operational innovations are to be ex- 

pected. Use of simulation models and new energy sources 
’ (such es solid waste) are presently being tested out by large 
developers such as Cadillac-Fairview. Energy savings of 25 
percent or more are forecast for house Serva ces. In tacws 
it was noted that anticipatory conservation measures may take 
place before the increases are actually implemented. 


Scenario B has similar impacts as Scenario A costwise, 
since most building's load factors are around 50 or 60 per- 
cent. However, Scenario B might favor small and/or nonelectric 
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buildings less than Scenario A because their relatively low 
load factor would not be as large a cost factor as it is with 
the present D/E split. 


Probably the most efficient method to modify tenant's 
energy consumption habits involves the prohibition of master- 
matering. Substantial energy savings have been reported in 
the United States when individual metering has been applied 
(Ref. IV.48). On the order of 30 percent energy reductions 
would probably result from individual metering, but, even so, 
costs would increase more rapidly than if the apartment re- 
mained master-metered. Also, individual metering would result 
in directly increased tenant costs, as each individual would 
pay his/her own bill. Under bulk-metering, higher operating 
costs due to incredsed electricity mates may or may not result 
in higher rental costs, depending on how much of these cost 
increases can be passed along to the tenants. 


I. Single-Family Dwelling Case Study - A Hypothetical 
North York House 


The 1071 census of Canada revealed that, outy of 2,225,490 
dwellings in Ontario, 61 percent (or 1,365,580) were single- 
family detached dwelling units (Ref. IV.60). Although there 
has been a trend since then toward apartment living, the high 
number of homeowners makes the impact of electrical rate 
structure and rate level changes on this group of primary 
importance. This case study will therefore consider a repre- 
sentative, hypothetical house, in order to demonstrate possible 
impacts on homeowners. 


A recent energy application survey conducted by Ontario 
Hydro on a number of households revealed several statistics 
which help to outline a "typical" household in Ontario. 

Some of the highlights of this 1974 Energy Application 
Survey (Ref. IV.61) are listed below: 


(1) The saturation of electrical appliances continue 
LOMANChedsSe. Onten asad result of “upgrading. * 

(2) Use of gas for home heating and water heating 
represents about one-third of the residential 
market. 

(3) Oil was used for home heating in 47 percent of the 
cases (as compared to 52 percent in 1972) 


# 
Upgrading, tn the sense of more modern appltances such as 

no-frost refrigerators which use more energy, tn general 
than the older appltances. ; 
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(4) Electric water heating saturation was 57 percent 
in 1974, a decrease from’ the 1972 figure of 59 
percent. 

(5) Householders living in their own homes have more 
modern appliances than tenants. 

(6) Trends in fuel use are related to age of the 
home, with new homes using mainly gas for space 
and water heating. 


In light of these tactsamemecyorcal’ house wasiderined 
as having the following characteristics: 


(1) Three bedroom*; 


(2) eSpace heating. by oil: 
(3) PSRTGeLE Cal, woterenceting: vand. 
(4) WNeets the National Building Code (NBC) 


insulation standard 


The house was assumed to be located in North York 
because of data availability. North York's 1975 electricity 
rates for "regular' residential customers are as follows: 


ele 
ow 


¢/KWH(over 250 KWH) 
1.49 


¢/KWH Blocksize 
2.30 200 


¢/ KWH Blocksize 
5 .20 50 


The energy requirements for this "repesentative" house 
are shown in Table IV-16, along with the total annual energy 
costs (Ref. IV.62). Its average monthly consumption Ota) 767 
KWH is very close to the average of 752 KWH/month for residential 
customers served by all municipalities in Ontario. 


The patterns of expenditure for families of two or more 
persons in metro Toronto** are shown in Table IVE] “(CRet. 
IV.16). These figures were obtained from surveys carried 
out ‘by’ Statis ties pCanada for the years: 1969 anidyal O72... Family, 
expenditures on electricity in Toronto as a percent of total 
family expenditure over the past twenty years have ranged from 
a minimum of 1.0 percent in 1969 to a maximum of 1.5 percent 
an 1950 =** WiRefs. 1V..63; IV 64), 


ce we ne 
Average number of bedrooms per household was 2.7 tn 1971 
(Refs #1. 6975 


** 
Inelude the borough of North York. 
* 
Phis figure ineludes one person families. 


“Plat rate for water heating, $4.51/mo. 
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TABLE IV-16 
ENERGY COSTS IN REPRESENTATIVE HOME 


Eocation. “North York 
Space Heating: Oil 
Water Heating: Electrical 


Insulation ONE Cs Standard 

Month KWH Gallons of O71 
Jan 831 198 

Feb 796 154 

Mar 800 142 

Apr Liz 95 

May 735 49g 

June 726 13 

July FOC 8 
August 714 ag 

Sept 730 20 

Oct 763 50 

Nov 784 97 

Dec 840 174 
TOTAL* Gee03 13007 
COSTS $158.02 9366.55 “Total’= s592 57 


* Breakdown of electrical consumption-KWH/year 


Baste Use 2249 

Cooking 1128 

Clothes Drying 920 

Water Heating 4906 
IV-70 


Wi 


HNN 


TABLE IV-17 


PATTERNS OF EXPENDITURE FOR TORONTO FAMILIES 
OF TWO OR MORE PERSONS - 1968, 1972 


Family Characteristics 1972 1969 
Average , 
Family size 3.49 CP oke) 
Net income before: taxes $13,780.6 $11,915.1 
Other Money receipts $251.8 $183.8 
Net change in assets $740.7 $411.0 
Percentage Homeowners Sel, Ove 
. ON % of 
Average DollarakxpendiLure Total Dollars Total Dollars 
Food f620 AP Neo Urik heb & Spica hy 96226 
Shelter Poa Zid 99 28 7 16:20 Ls 90 Sax2 
(Water and fuel} (24. 3) (38 ORO)" C2 42: ) (280.9) 
(Elect yA Gives (.93) Ci 3h 2 eae Oy ) CLlOS#S)) 
Household Operation 4.0 Does Of, a yaad) 
Furnishing & Equipment 4.7 O20 0 = E29 633.4 
Clothing VEL G549 82] 97052 
Personal Care 12:9 24 ORO 2.2 (awe lye, 
Medical & Health Care (dey DOU. Os a4 402.9 
Smoking & Alcoholic Beverages 30 DOT oMy ad 403.4 
Travel & Trarsportation 2:6 1eory-ce2 al ERR ES ints) 
Recreation 34.8 A99..8 ~ 3:48 447.4 
Reading 35 Deno 6 Tene 
Education ‘eee Niles ro 100.3 
Other bau Cee Oe Sows 
Total Current Expenditure Viens VOMEZ Gor 6274 Peroni 
Personal taxes 16.8 Cec OO we, TOs 5D LSP ORO 
Security 4.6 OVO e eae 25 Soles 
Gifts & Contributions Cook (dele sso | le Valls 31 reo 
meVOU SU. eo aes 


TOTAL EXPENDITURE 100.0 oe oe) 


* Canadtanaverages for familtes of two or more persons. 


SOURCES: Statistics Canada, Urban Family Expenditure, 19/72, 
Catalogue No. 62-541. 


Statistics Canada, Family Expenditure in Canada, 
Volume III-1969, Catalogue No. 6-537. 
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ies Rate Scenario Impacts 


a. Scenario A. For Scenario A's rate structure, the 
representative household's electrical costs would be as 
follows (assuming similar energy consumption for each year): 


1975 1978 1983 
Electrical costs/year S5c.02 $300.24 $474.06 
% Increase over 19759 9)" 9, = ===-=- 90% 200% 
KWH/ year 9,203 O.203 9,203 


In order to estimate the impact of increasing 
hydro rates on a family's budget, one must first attempt to 
forecast energy consumption. Three different estimates on 
projected electricity consumption have been developed based 
on various assumptions. 


(1) A "traditional growth" forecast made simply by 
extending the historical trend (e.g., the least 
squares methods). Hence, this forecast implicitly 
assumes an increasing standard of living. 


(2) A projection which takes into consideration existing 
appliance technology, which makes more efficient 
use of energy (assumes a 13% decrease from the 
traditional growth forecast by 1996)*. 


(3) A “most probable" scenario where a further reduction 
in residential electric consumption is achieved 
due to voluntary conservation measures taken by the 
general public. 


Another projection could be developed based on the 
ASSUMP tl Onmon tOSSal fuelusupsitution for residential electric 
appliances. However, Ontario Hydro's 1974 appliance survey 
shows that there is a small saturation of gas use for the 
range, clothes «dryer, and water heaters when oi1 is used for 
home heating (probably because of the high initial costs of 
instalbingsdistribution feemiaties, if available). Also, it 
is expected that Ontario gas and oil increases will closely 
parallel these electricity rate projections (Ref. IV.44). 
Thus, foOSSalsfuel SsubStatution doesmnot seem a realistic 
alternative. 


The percentage increases in KWH consumption for a 
typical house under each forecast, along with the associated 


* 
Based on the U.S. Department of Commerce ertterta for the 
proposed Voluntary Appltanee Energy Program. 
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costs as per Scenario A, 


are shown on Table IV-18. 
various projections result in only minor differences 


The 
in 


electrical costs for 1978, while the 1983 figures show more 


variation. 


for .a.,*typicale “housenotrd: 


TABLE IV-18. 


HOUSEHOLD) ELECTRICAL, CONSUMP.T LON 
FORECASTS AND ASSOCIATED COSTS-SCENARIO A 


Based on these projections, $316 and $532 will be 
used as electrical costs per year in 1978 and 1983, respectively, 


1975 1978 1983 
"Historical Growth" forecast 
KWH/year 9,203 DOr LALO? O 
% increase in KWH/year ig £ 
over 1975 co On 5 202.3% 
Electricity cost/year $158.702 $320.49 5.0.47 
% increase in costs over 1975 ---- LOS% 2614 
"Existing Technology" forecast 
KWH/year 9,203 9, 80 10,858 
% increase in KWH/year 
over 1975 ---- enpoye US. Or 
Electricity cost/year Sle n 02 Son. OU $559 wO2 
% increase in cost over 1975 ---- HOD? Piss h 
"Most Probable" forecast 
KWH/year 9,203 Sia O18 LO ene: 
% increase in KWH/year 
over 1975 ---- ga Po, Se 
Electricity cost/year So < Oe S30. OU $5.32... 50 
% increase in cost over 1975 ---- 100% Patol 


Implied in these forecasts are numerous second and 
third-order impacts of increasing hydro rates. The “existing 
technology" forecast assumes that manufacturers of electrical 
appliance will have to modify some of their designs to 
satisfy energy and cost conscious customers. These customers 
might be willing to pay more in the future for home appliances 
an orderctotsave on operating costsialihis icoudd .on stunn, 
have consequences on manufacturers’ sales and profits. 


The "most probable" forecast assumes a decrease in 
KWH consumption which can be achieved by retrofit conservation 
devices, addition of instNation, reduced growth rate Of Satura= 
£7ToOn, OF electricity. intensive appliance, etc. The numerous 
impacts on the suppliers of these materials or appliances are 


IvV- 73 


120 UTTAR 


apparent. However, both the “existing technology" forecast 
and the "most probable" forecast imply rather gradual long- 
term impacts. 


With ties2 considerations, the estimated average 
income for a family living in Ontario* (Ref. IV.66),** along 
with the forecasted electricity expenditures are shown below 
fon Scenario. A: 


TABLE IV-19. © FAMPLYISINCOME AND ELECTRICITY COSTS - 


: SCENARIO A 

1975 1978 1983 
Average family income $ eee $ 24684 | $387,330 
Electrical expenditures $158 $316 $532 
Electrical expenditure as a AoA e2S7, line 


percentage of income 


Thus, a larger percentage of a family's income 
will be spent on electricity by 1978, but this percentage 
will increase at a slower rate from 1978 to 1983. The extra 
percentage of income spent on electricity will result in 
reduced savings and/or changes in consumption patterns. 


Personal savings in Canada are currently at extremely 
high Vevelse andwatenagh rates relative to the past. Because 
OT ign interest rates, sncred’s ing participation rates. and 
increases in real wage rates, savings are expected to remain 
at high rates over the next two or three years. From 1978 
to 1985, personal savings rates should begin to taper off 
Slowly as participation rates and wage rates stabilize. 


The above implies that increasing electrical 
expendi turecsmwiiieaan the short-term, be generally paid. 
through a reduction in savings since they are at his torteal ly 
high levels. For increases in prices after 1978, it is 
expected that increasingly more of any higher electrical 


Family tneome was used as opposed to disposable famtly ineome 
because of the dtfftculty tn forecasting the latter. 


kK 

Thts forecast was based on histortie sertes of family ineome 
for Ontarto which are published in (l) The Ontario Statisttes 
L975, Volume .2, Economie Series, Peet or ana 2456 “andyfe) Income 
Diestributtons By Stze in Canada, Catalogues 13-207 and 13-206. 
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costs will be paid for by an alteration in the consumption 
pattern (Ref. IV.66). These impacts, in turn, have far 

reaching consequences on mortgage and other capital availability, 
retail sales, and interest rates. 


b. Scenario B. The percentage increases in KWH 
consumption for a typical house under the various forecasts 
discussed before, along with thesassociated costs as per 
Scenario B, are shown on Table IV-20. Electricity costs do 
not increase quite as much under this scenario as under 
Scenario A. Electrical bills of $317 and $522 will be 
assumed for 1978 and 1983, respectively. 


TABLE IV-20. HOUSEHOLD ELECTRICAL CONSUMPTION FORECASTS 
AND ASSOCIATED COST - SCENARIO B 
1975 1978 1983 
"Historical Growth" forecast 
KWH/year 9,203 9,822 CL OG 
% increase in KWH/year over 1975 --- 6. vs DO ack 
Electricity cost/year SO SAO 2a eo LU Oy 554.00 
% increase in costs over 1975 --- 103% 951% 
"Existing Technology" forecast 
KWH/year 9,203 97801 10,856 
% increase in KWH/year over 1975 --- 6a5% 18.0% 
Electricity cost/year SP 5S eO2Z ar s3l9EG9, 9$544.89 
% increase in costs over 1975 --- 102% 245%, 
"Most Probable" forecast 
KWH/year 9,203 9,700 tO 7332 
% increase in KWH/year over 1975 --- 5.4%, 12. 3%, 
Electricity cost/year $158.02 Loe s eb oeeacs 
% increase in costs over 1975 --- 100% 231%, 
"Constant Consumption" forecast 
KWH/year 9,203 9,203 9,203 
% increase in KWH/year over 1975 --- Sc ees 
Electricity cost/year Thos 072 $3021.92 $473.73 
% increase in costs over 1975 --- 92%, 200% 


With these considerations, the estimated average income 
for’a family davande in. Ontario, along with tne: forecasted ex= 
penditure on electricity, are shown in Table IV-21. 
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TABLE IV-21. FAMILY INCOME AND ELEGERDC LY GOsiS = 


SCENARIO B 


ort $89 @enig7e® « * 21983 
Average Family Income $18,365 $24,684 $38,330 
Electrical expenditure $158 Soe $522 
Electrical expenditure as . 22 

a percentage of income 86% lp Oe Py 3Gye 


by 19383 

These figures are lower/than those found for Scenario 
A. The two scenarios will have similar impacts, however, and ; 
the comments of the previous section apply here as well. Scenario 
B's rate structure leads to lower energy consumption for households 
than Scenario A, though. First, special flat rates for water 
heating would be eliminated, and consumers would thus tend to be 
more conservative in their use of hot water. Secondly, the cus- 
tomer charge of $4.00 per month would replace the present mini- 
mum bill concept (minimum bill was CAmOO a=mortn in North York 
for 1975). Since this customer charge is coupled with a KWH 
rate, then the consumer pays for each KWH consumed at any level 
of consumption. In contrast, the present (and Scenario A) minimum 
bill and flat water heating rate concepts may encourage waste.* 


ae Impact Summary 


This case briefly studies the impact Otarate structure 
and rate level changes on a typical family living in a hypo- 
thetical detached house. First, forecasts of energy consump- 
tion which took into account traditional growth (i.e.,, increas - 
ing standard of living), existing technology, and conservation 
measures, were used in predicting KWH consumption. for: 1978 
and 1983. Next, predictions of average family income for 
the next eight yeirs were developed to determine what per- 
centage of family income will be spent on electricity (see 
Tables IV219. IV=cl). From these projections it is observed 
that: 


(a) A larger percentage of a family's income will be 
spent on electricity by 1978, but this percentage 
will increase at a slower rate from 1978 to 1983 
(due to standard of living increases), and; 


(b) Scenario A and B have very similar impacts except 
in that Scenario B might improve energy conserva- 
tion by eliminating such concepts as special flat 
rates and a minimum billing charge. 
ba as ee bet: 
tNote that, tn practice, the minimum bill conept might encourage 
waste only for small consumers of electricity, while declining 
block or flat rates would tend to encourage waste for larger 
users. 
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Because of the present high level of personal savings 
rate in Ontario, short-term electricity rate increases (i.e. 
up to 1978) result in lower savings rates. Further rate 
increases are expected to be met through cutbacks in other 
expenditures. Finally, rate increases for households will 
certainly result in numerous impacts on suppliers of electrical 
appliances, on contractors, etc. However, present forecasts 
imply rather gradual, long-term impacts. 


J: Municipal Uta liitvyecase Study: Hydro Mississauga 


Currently some 353 municipal utility companies buy whole- 
Sale power from Ontario Hydro. These municipal utilities, in 
turn, sell power at retail rates to residential, commercial, 
and industrial customers. Municipal utilities perform most 
maintenance and customer service activities in Ontario's power 
System. They therefore deal more directly with end use 
customers (and their problems) than Ontario Hydro itself. 


Retail electricity rates are nowset individually by each 
municipal utility, though final approval for al] proposed new 
rates must). be} obtaineds fromyOntardonsHydro.. »Variations® ini re- 
tail rates exist among the municipalities. These variations 
are largely due to the tremendous differences which exist 
in the size, growth rate, mix of customer classes, and customer 
density among the areas served by the municipal utilities. 
Also, variations in the total cost of primary power have re- 
sulted from differences in the uncommon costs allocated to 
various municipal utilities and from varying levels of On- 
tario Hydro equity (along with credits for return on equity) 
heldsbysthese Utilities.* qRetail rates alsovvaryebecause 
of the differing methods by which municipal utilities allo- 
cate costs and customers to the various customer classes, 
as well as because of the differing ways in which capital 
expenditures are financed. «However, local utilities ido :not 
have the right tomimtentionally subsitdizeone class..of users 
at the expense of other classes, and are thus somewhat re- 
stntetedpinythely rate (setting flexibility. 


Municipal utilities are represented jin political matters 
by theyOntariomunpetpal se yectrical PASsSoCration. lechhica| 
assistance 1S provided to municipal utjlities by the Associa- 
tion oft “Municipal rect ric Uri Titties. * 


‘This concept of return on equity wtll be phased out ast of 1977. 


*4See Chapter III for dtscusston of the reaction of these two 
groups to the rate change scenarios. 
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Hydro Mississauga is a large growing municipal utility 
servicing a variety of customers, which numbered 52,100 in 
1974. It is close. to Provincial averages in total revenues 
per KWH in each of four statistical categories: (1) all users, 
(2) residential, (3) general less than 5000 KW, and (4) over 
5000 KW. It's total costs for primary power per KW and KWH 
are also fairly close to the average for municipal utilities. 
Some general statistics for Hydro Mississauga are shown on 
Table IV-22. One observes from the table that Mississauga’s 
distribution of sales, revenues, and customers are fairly 
close to the average for all municipalities. 


Hydro Mississauga is.one of the 15 utilities which 
Was USdnol thadiumionaleorenrignht)arates, as- of) July) }.° 1975.* 
Hence, different rates were charged to its three classes of 
non-residential customers: small commercial, commercial, 
andaandustrian. wASetoreadtsuresadential- rates, it presently 
makes use of special rates for metered water-heating customers 
only (for a block of 500 KWH per month). 


Because of its location immediately southwest of metro- 
politan Toronto, Mississauga has experienced rapid growth 
during recent years. Its net fixed assets grew from 
$264825),,773 ine1970 toess9.8965 482° in 1974,0r by 37 percent. 
Total KWH sales increased at an average annual rate of 12 per- 
cent over this period. Net income, together with depreciation 
charged, contributed capital, new borrowings, and an increase 
ineotherstiabmatiessprovidedetor this increase’ in’ asse'ts.. 
Mississauga relies heavily on long-term debt; its debt- 
equity ratio was 33:67 in 1974, as compared to the overall 
FaCiel one 4 com oOreaiteutisati ess **" Tt. also relies heavily 
On, contributed capital which madesup close to' 50 percent! of 
1USsequaty basen im Nod caret hisecontyibuted capitals is sup- 
plied by residential subdivision developers to cover the 
enti reecost ot tthe nequirede internal’ distribution facile 
ities: 


% 
Note that even though only 15 uttlittes use the traditional 
rate structure, they service over 50% of the Ontarto popu- 
latton. However, Mtestesauga's rates were recently modified 
so that commerctal and tndustrtal rates were equaltzed. 
This ts seen as an tntttal step towards a switch from the 
tradtttonal to the general rate structure. 

aa 
Ineluding contrtbuted capital as part of equity. In com- 
paring Mtsstssauga's debt/equity rate to the average for all 
muntetpal uttitttes, one must take into consideration 
Misstssauga's faster than average growth rate. 
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TABLE IV-22. Comparative Statistics for 
Hydro Mississauga - 1974 


Hydro Total for All Ontario 
Mississauga Municipal Utilities 
Percent Percent 
Breakdown Breakdown 
Total Sales = 
Thousand (KWH) 1,999,642 100 550,237,589 100 
~ residential service 477,223 24 14,811,689 29 
- general (under 5,000 
KW) 1350965724 55 26, 5035405 53 
- general (over 5,000 
KW ) 409,328 20 8,343,999 1¢7, 
- street lighting 16,370 01 528,418 01 
Total Revenue - 
(Thousand Dollars) 27,263 100 Zid. 420 100 
- residential service 7,684 28 Cal co36 88 
- general (under 5,000 
KW) 15,044 5 375,188 53 
- general (over 5,000 
KW ) 433 16 87,018 +2 
- street lighting Jai 01 WS 01 
Total Customers 525110 100 Th8 Pi 4 Gil 
- residential 46,844 90 1,654,065 88 
- general (under 5,000 
KW ) B20} 10 2S 5295 12 
- general (over 5,000 
KW ) 5 101 
Revenue - (Cents/KWH) R936 1.42 
- residential 36 TAOS 
- general (under 5,000 
KW) a3? 1.41 
- general (over 5,000 
KW ) b. 05 1.04 
Avg. Monthly Peak Load 
- (KW) 313,120 
Avo. Monthly Energy 
chased (Thousand KWH) 171,942 
Avg. Monthly Load Factor 75% 
Total Charge for Primary 
Power 
$ per KW LOeAl 66.84 
Mills per KWH 10.64 10-62 


Source: Ontario Hydro Statistical Yearbook, 1974. 
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A breakdown of Hydro Mississauga's expense is shown below: 


Expenses (1974) 


Power purchased $22,082,604 81.8% 
Operation and Maintenance 1,098,662 4.0% 
Administration 1 101, ho0 4.1% 
Financial ; TeroUsoes 6. 4% 
Depreciation 1,007,998 SE 
Total Expenses SOIMOZT Past 10Cn0% 


Thus, bulk power costs represented 81.8 percent Oficotdl 
expenses in 1974. One also notices that even though Hydro 
Mississauga makes relatively extensive use of contributed capital, 
its financial charges represent over 6 percent of total expenses 
(Rete N67)". 


Hydro Mississauga was represented in the case study by the 
following: Mr. Bert Fleming, General Manager and Secretary; 
Mr. Minoo Treasurywala, Treasurer; and Mr. Ken Posgate, 
Director of Consumer Affairs. 


ts Scenario A 


Doubling the bulk power rates by 1978 would, of course, 
severely affect Hydro Mississauga's total expenses. Bulk 
power costs are estimated to make up 86 percent of 1976 total 
expenses. Since controllable costs would become a smaller 
portion of total expenses in 1978, Mississauga Hydro would have 
even less control over rates paid by its customers. 


AsSserectrical haces “wise sharply, local pressures” to cut 
total expenses would undoubtedly become great. Present rate 
structures do not isolate bulk power costs from the utility's 
controllable costs, with the result that the municipal utility 
often becomes the focus of criticism. Hydro Mississauga con- 
trols Operation and Maintenance, Administration, and Finanical 
costs, and these would be the three areas where expenses would be 
reduced. Based on the 1976 budget (in which cost of power re- 
presents 86 percent of total expenses), it is estimated that retail 
rates may be reduced by 0.1 percent 0.M. & A. costs are reduced 
by $24,000, or if capital expenditures are reduced by $171,428 
(Ref. IV-68). ; 
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Some 


of the cost cutting measures considered by Hydro 


Mississauga are listed below: 


(a) 


Postpone system backup capital outlays as a calculated 
risk in reducing financing charges. This step is 
already being implemented with the result that 1976 
issued debentures are expected to be reduced from the 
projected $1 Fo" (mi iVion tors? miltion: ® 


Eliminate the rental and installation of hot water 
tanks. An estimated $220,000 will be tied up in 

rentals in 1976. Eliminating this service could E. 
again reduce financing charges. However, the decision 
to get out of the water heater rental business is being 
delayed by Hydro Mississauga until more information is 
known about the impact of such a decision on retail 
customers. 


To reduce operations and maintenance costs, Hydro 


Mississauga could delay equipment replacements and 
minimize overtime work. Overtime maintenance work would 
be carried out only for emergencies. To reduce the 
occurrence of emergency situations, Mississauga presently 
makes use of a program of planned maintenance which 
would not be phased out as rates increase. It was 

also pointed out that, because of this utility's recent 
rapid growth, it does not face as major reconstruc- 

tion costs as other utilities with older distribution 
systems (e.g. Hamilton and Toronto). 


To control administration costs, several steps could be 
taken: 


(1) Reduce customer service telephone inquiry respon- 
siveness'.. ~ This step might result in a» reduction 
of the public's respect and credibility vis-a-vis 
the municipal utility. 


(2) Freeze salaries (salaries of the top seven execu- 
tives are frozen for 1976). 


(3) Make use of longer meter-reading schedules (this 
step is already in the implementation stage, with 
the goal being a yearly meter-reading schedule). 
The impact of this measure on customers! consumption 
PaALLernss JSouncCertain, duen tonlacks ory past 
experience. That is, longer feedback periods 
might reduce the consumer's sensitivity(i.e. conser- 
vation response) to certain price signals. 
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Postponement of system backup capital outlays and ceaee ire th 
in overtime maintenance work might well result in more frequen 
and longer power interruptions. This, in turn, could result : 
(in the short run) in increasing customer complaints. Reques S 
for meter checks and explanation of bills might very well increase 
as rates continue to increase rapidly. Mississauga might even face 
the new problem of meter tampering which has made its appear- 
ance in some American cities in the last couple of years. 
Finally, Scenario A's rates might result in increasing bad debts. 
However, Mississauga presently requires a deposit from tenants, 
which results in bad debts representing a small percentage 
of total revenues (0.06 percent of total revenues for this 
utidadty! ines1973:)a 


Scenario A would cause Mississauga's controllable costs to 
become an even smaller Percentage, Of otal costs... in order for 
the utility to cope with the problem vis-a-vis its customers, 
it could make use of such alternatives as (1) public information 
campaigns designed to explain the reasons for rising bulk power 
costs and the large portion of total expenses which it represents, 
or; (2) use a separate billing component isolating the municipal 
utility's costs (towards which the "customer charge" of Scenario 
Be 1S sa eS iOmi.t Lcamt ssitep,).. 


The major impact of Scenario A type rates for a fast growing 
municipality such as Mississauga would be on capital availability 
and cost. Mississauga's present debt to equity ratio of 33/67 
is higher than average for municipal utilities, but is reasonable 
for a fast growing utility. This ratio might very well increase 
in the future (especially if bulk power rates increase drastically, 
causing net income to decrease) and the result would be higher 
debenturing costs. The amount of future debt also depends on the 
mixture of customers which make up Mississauga's retail system. 

As previously mentioned, a contributed capital on all new residential 
subdivisions is used to finance aj] internal distribution COSitSie = 
Thus, an increasing concentration of industries in the area. for 
example, would probably result in a higher debt-equity ratio. 

The prospect of such a possibility makes it more imperative than 

ever for Mississauga to control costs and capital expenditures. 


cee keh | Bs ah advent AWS ly Ay 
Note that this system has been in use since 1952 and is tmposed 
to finance "internal" distribution costs within the subdivision. 
The result ts lower than average residential rates, sinee 
distrtbution costs have already been partly patd. This Levy 
ts constdered by D. White (from the AMEU) to be "tnternally" 
equitable, but different from the procedure used by most muntet i 
utilittes, a 
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rae Scenario B 


Scenario B includes the bulk rate doubling discussed before, 
but has several additional features of importance to Hydro 
Mississauga. Scenario B imposes Province-wide uniform KW and KWH 
rates. Mississauga officials are not opposed to this rate 
structure concept if: (1) the new rates provide a better 
pricing signal to retail customers, and; (2) the new rate struc- 
ture provides the utility with the ability to modify certain 
portions of the rates to reflect Mississauga's expenses. In fact, 
Mr. Fleming approves of the concept of pooling non-controllable 
costs. 


Scenario B rates, as they were developed for this report, 
include most of the municipal utility's costs:‘in the customer 
charge. Such items as conductors and meters were included in 
the customer charge and resulted in the large differences 
in customer charge from one customer class to the next. 
Mississauga officials believe that there should be some further 
differentiation within at least 50-3000 KW category for 
equitable assessment of the monthly customer charge. 


Mr. Fleming was more receptive to the recent NERA proposal 
which would shift a number of items from the customer charge to 
the demand charge. For example, the smallest meter size (and 
cost) varies with the number of customers and is customer-related, 
whereas the balance is demand-related. Under this scheme, the 
municipal utility's costs would be embedded in both customer and 
demand charges. Preference was given to this alternative because: 
(1) it is more equitable (customer charge would not differ as much 
between various customer classes), and; (2) the utility can show 
it effectiveness by varying both customer and demand charges. 


Table IV-23 demonstrates how much Hydro Mississauga's revenues 
would increase by 1978 if Scenario B. rates were applied to its 
customers. As a detailed breakdown of customers was not readily 
available, one cannot obtain total revenue for Mississauga, but 
this table does provide some insights. 


(a) Revenues from the residential sector would not double by 
1978. Also, low use customers (such as individually- 
metered apartment dwellers) could face increases as 
low as 50 percent.* 


“En calculating monthly 1975 bills for medtum and High use 
customers, Misgvissauga'’s spectal metered water heater rate 
was applted. Under Seenartio B, this speetal rate would be 
eltimtnated. 
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TABLE IV-23. PERCENTAGE INCREASES IN HYDRO MISSISSAUGA'S 
BILLING CHARGES-SCENARIO B 1978 


Monthly Monthly Monthly 1975 to 19768 
. Consumption Charges-1975 Charges-1978 Increase 
Sector KW ) KWH ) Dollars Dollars Percent) 

Residential - 250 $ Tho SS) $ 10.93 49% 
~ 500 Os 17.85 3 

- 750 ie teoge xs. 24°78 86 

- 1,000 16.83 Sere 88 

- 1,666 Comoe 150.17 9] 

~ 2,500 37.91 W525 93 

~ 343903 49.50 96.33 95 

Commercial and 10 2,000 44.20 59.40 34 
Industrial Less 2,993 Sivas 86.91 70 
Than 3000 KW 4,964 64.95 141.50 118 
50 10,000 STA Kae) OXY) 752.50 240 

15,000 Fags) 8) . 842.50 229 

24,820 324.74 by O2 024 214 

100 20,000 442.00 Wev0s 0.0 tS0 

30,000 512.00 Tizso- 00 ou 

. 49,640 649.48 1,640.48 eis: 

600 98,550 eeeho.00 SyO9S.70 76 

150,000 Cno00.00 4,825.00 88 

250,000 See OUR GO 61035500 TOS 

1,000 197,100 4,420.00 Fis nee | 67 

300,000 Seco £00 9250.00 80 

500,000 6,520.00 Tes670.00 97 

2,000 394,200 stem) Tite ia @ Ves 7 500 64 

598,600 TO vece «20 hSy'07 F506 Ti 

992,800 12,991.60 ASA UA evs} 94 

Industrial 15000 450,000,000 Srey Mil on eto AMA SEacOne wll 


over 3000 KW* 


x 

Data given ts a total for the 10 tndustrtes in Mississauga. 
These industrtes represent 2l percent of Misstssauga's total 
electricity consumptton. 


Source: Monthly Rates and Comparative Bills, Ontarto Hydro, 1975, 
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(b) Commercial and industrial customers under 3000 KW 
would face varying percentage increases in their 
electrical bills, depending on their KW consumption 
and toad factor. 


(c) The customers using 50 to 150 KW would face the highest 
increases (up to 240%). Over 30% of Mississauga's 
industrial and commercial customers under 3000 KW 
fall in the 50-150 KW category.** 


(d) The percentage increase in electrical bill also becomes 
larger as the customer's load factor increases (within 
the same KW demand). This is especially true for 
those customers using less than 50 KW. 


Two of the Scenario B's sensitivity concepts, peak/off-peak 
erates for large users and the new interruptible service format, 
do not cause great concern to Hydro Mississaugag’\First,2Mri’ PosSgate 
estimated that the required new metering equipment for the ten large 
users to be affected by peak/off-peak rates would be feasible at 
a relatively <small cost: Secondly, presuming that Hydro Missis- 
Sauga's chief role in administering interruptible service 
contracts would be to inform customers of interruptions by tele- 
phone, Mr. Fleming foresaw no problems, Saying that municipal 
utilities have performed similarly in emergency situations as 
a matter of course (Ref. IV-69). These two concepts would be of 
major significance to Mississauga, as over 20 percent Of S47 tsi power 
is sold to large users (over 3000 KW). 


Mr. Posgate pointed out that changing the standard twenty 
minute average demand measurement may require regulatory change 
by the Federal Department of Weights and Measures (Ref. IV-69). 
After further technical consultation, Mr. Posgate stated that 
“rebuilding Mississauga's approximately 4000 demand meters in 
service to a one-hour measurement, could not be practically 
done in the field. Rather than rebuild meters in the shop, 
we would buy new ones." Estimated costs for this change are 


ax e e ° 
The customers tn thts category inelude: 


- Manufacturing and processing industrtes 

- Bulk-metered apartment butldings (40 to 100 suttes) 
- Offtee buildings (20,000 - 20,000 square feet) 

- Retatl Stores (7,000 - 15,000 square feet). 


The approxtmate customer breakdown in thts category, by 
demand charactertisttes, ts as follows: 


~ 61 pereent 0 to 10 KW demand 

- l4 percent 10 to 50 KW demand 

- L8 percent 50 to 100 KW demand 

- 7 percent 600 KW demand and above 
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approximately $150 per meter plus $50 for labor. Therefore, 

the metering change could cost Hydro Mississauga $800,000 for 

all its 4000 demand meters. To reduce this cost by phasing In 
the new meters with the existing schedule of routine meter a 
checks would prove too slow, according to Mr. Posgate. Commercia 
and industrial meters are presently tested and calibrated at 
intervals of six years. 


Prohibition of bulk (or master) metering of new multi- 
family dwellings would present significant costs to Hydro 
Mississauga. For example, a 1963 AMEU paper reported that 
total meter and billing costs was $1.00 per meter per bill. 
(This cost includes meter amortization and depreciation, meter 
reading, billing, and collection.) More recent data on total 
metering costs is not yet available, and Mississauga is thus 
favourable to maintaining bulk-metering until a cost/benefit 
analysis is performed and proves the advantages of individual 
metering. Finally, public response may be adverse to the apparent 
reversal of a recent policy of municipal utilities to strongly 
encourage bulk metering. 


Se Summary 


Major rate level increases such as those of Scenario A 
would have important consequences on a fast growing municipal 
utility such as Hydro Mississauga. The main impact would be 
on capital availability and cost. To cope with the impact, 
Hydro Mississauga will attempt to control or reduce 0.M. & A. 
costs and delay capital expenditures. These steps might result 
in more frequent and longer power interruptions in the munici- 
pality. On the other hand, Scenario A would cause Mississauga's 
controllable costs to become an ever smaller percentage of 
total expenses (estimated 86 percent for 19 76)),: 


Scenario B rates are welcomed by Hydro Mississauga officials 
if: (1) the new rates provide better pricing signals to customers, 
and; (2) the new structure provides some rate Setting flexibility 
for the @tility to nefect its effectiveness in controlling costs. 
Revenues to Mississauga, as per Scenario B, would increase 
drastically from some customer classes and moderately from others. 
Residential revenues would less than double by 1978, while 
commercial customers using 50 to 100 KW would face increases from 
150 percent to 300 percent in their bills by 1978, 


Over 20 percent of Hydro Mississauga's sales are for 
customers in the over 3,000 KW class. This portion could be 
subject to peak/off-peak rates, and could be Soldtas interruptible 
power. No major problems were foreseen in the implementation of 
these concepts. As for prohibition of bulk-metering, Hydro 
Mississauga is in favor of maintaining bulk metering until 
cost benefit studies prove the superior advantages of individual 
metering. ae 
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Any major modification to the existing rates governing 
the sale of electricity throughout Ontario may be expected 
to encounter both support and opposition among the various 
parties at interest.* In reference to this study, the 
interested parties include these organizations which have 
publicly articulated viewpoints on the appropriate structure 
for electricity. rates and/or ther growth?of the electric 
power industry in Ontario, in addition to organizations 
which are otherwise likely to be concerned with modifications 
of existing provincial rate structures: The purpose of this 
chapter is twofold: 


& To examine the role of each interested party as 
a public participant in the setting of wholesale 
(or bulk) and retail electric power rates; 


® To analyze the viewpoints of each interested party 
concerning the nature of impacts associated with 
variations on the existing power rate level and 
structure. 


To accomplish these tasks, the major parties at interest 
were identified and representatives from each were interviewed 
at length. Each representative was provided with a descrip- 
tion of the two scenarios as well as the concepts for sensiti- 
vity study on the second scenario. The representative was 
then asked to respond according to his organization's philosophy 
and objectives, to determine the relative disposition of his 
group to the salient features of each scenario. The scenarios 
were presented in the following manner (see Chapter III for 
further detail): 


a Scenario A - Approximate doubling of bulk power 
rates between 1975 and 1978; no structural change 
in rate pricing 


8 Scenario B - Approximate doubling of bulk power 
rates by. 1978. Change in ratesstructuret as 
follows: 


- Basic Scenario B - structural change to 
provide new demand/energy split of 35/65; 
uniform provincial demand and energy changes 


nnn cE S NESSES 


“Genera this refers to groups of etttizens (in a private or 
quast-publie capactty) which organize for the express purpose 
of influencing public policy wtth specific goals or objectives 
to be achteved. 
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for three new customer classes; a customer 
charge imposed on all end users of electric 
power, derived from: (1) at the wholesale 
level, the "avoidable" costs which Ontario 
Hydro would avoid by not providing electri 
city service to a given municipality; and 
G2yiatethesretaimilevel; the "fixed" costs 
of each municipal utility which do not vary 
directly with the demand or energy require 
ments within that municipality. 


- Sensitivity Concepts for Scenario B - In 


addiiionetosthe Baste Scenarios’, four 
concepts were examined individually to 
consider their potential contributions in 
making Scenario B desirable to the various 
interested parties. These concepts are: 


a. Peak/off-peak rates for large users 
(1) non-coincident peak demand period 
measured between 700 and 2300 hours 
(2) .15¢€/KWH peak/off-peak differential 


Du Change peak demand measurements from 
20 minutes to one hour 


Gy Prohibit master metering in multifamily 


dwellings 

ols Interruptible service based upon 
tendered bid and probability of inter- 
ruption. 


As a position study, this chapter attempts to identify 
and compare the values, perceptions, and goals of each major 
party of interest. Taken as a whole, this should provide a 
useful analysis of those factors which comprise the HO Une deal 
institutional climate affecting the future of Slacker yoity 
Sales dmpOntario. Paspecifically,,.insight is Provided here in 
three significant areas: 


C) The identification of supporters and Opponents 
of specific measures in the above scenarios 
affecting electricity rates 


8 The probable extent of the institutional 
community's involvement in rate-making 


& The political feasibility of altering the rate 
structure status quo | 
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In examining these topics, this chapter establishes the 
framework for more detailed analysis of the impacts of new 
rate structures on individual power consumers. The position 
study's role in this regard is important for the following 
reasons: 


% Virtually all end-users of electricity in the 
Province are represented, directly or indirectly, 
by the groups under study in this chapter. (Un- 
organized social groups such as the poor and 
elderly are perhaps the least explicitly repre- 
sented by existing groups.) 


@ The association of certain viewpoints with specific 
interest groups underscores the social and economic 
tradeoffs affecting each consuming sector under a 
given scenario. 


S) The expectation of impacts as perceived by the 
major interest groups (representing most ultimate 
power consumers) is of importance comparable to 
any projection of those impacts. Public acceptance 
of new policies is significant in the implementation 
Of Such pol gcres. 


8 Soliciting the views of the various affected 
publics prior to instituting a major policy initia- 
tive is consistent with the spirit =of ‘public 
participation as well as effective in precluding 
dissent based on mistrust or misunderstanding. 


This section is significant in describing the political/ 
institutional ciimate within which bulk power rates are 
determined in Ontario. It is complementary to the case 
study approach in identifying the potential impacts of rate 
changes by establishing a baseline of current public opinions 
and objectives. Most importantly, it places in perspective 
the intended results of any major rate change with these 
impacts narrowly perceived and of CehEnal concern toethe 
individual interest groups. 


Analyses of the viewpoints of each interest group are 
provided in following sections. A brief discussion concerning 
the policy implications and the pOlitdcalefteas gba lp by nor 
each scenario component is presented at the conclusion of 
this chapter. 
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A. The Interested Parties and Their Individual Views 


The general background, involvement in rate-making, and 
considered opinions on the rate scenarios of each party at 
interest are presented in the following. It should be noted 
that the interviews upon which these discussions are based 
were informal and preliminary, and that the views expressed 
by various individuals must be considered as only their own. 


As a result, the views expressed are not necessarily the posi- 


tions which would be taken at future Ontario Energy Board 
hearings on such rate proposals. 


i Association of Major Power Consumers of Ontario 


The Association of Major Power Consumers of Ontario 
(AMPCO) since late 1974 has become the voice of the large 
industrial community in dealing with the electric power 
INndUuUSt Yr yVeandeUnedimhOn Hy dGOenepakticular. Prior to that 
time, the major industrial association in this area was the 
Association of Direct Customers of Ontario Hydro (ADCOH). 
Since this change, AMPCO has come to represent several of 
the largess industrial customers of municipal utilities. 
Thus, AMPCO embodies a commonality of interests among all 
heavy industries wishing to belong for the purpose of 
ensuring equitable electricity rates and service. 


AMPCO's primary objectives, have essentially remained 


constant throughout the reorganization. These objectives 
are tasurol lows ae Refenencec\. I). 


8 Maintain pressure on Ontario Hydro, the Ministry 


of Energy and the Ontario Energy Board to: 

CT} hold *down total costs 

(2) provide a more equitable energy charge 
(3) provide a more equitable demand charge 
(4) allocate total costs to the ultimate end- 


customer, regardless of whether served by 
Hydro or the municipal electric utilities. 


r) Continue to strongly resist Hydro's recovery of 
alleged deficits. 


a. Involvement in Rate-Making. AMPCO, and its prede- 
cessor ADCOH, have provided testimony before the Ontario 


energyeboard in both NO7e7and 3975 (Refs. V.2 and W.3). 
Among the major criticisms voiced include inadequate incen- 
tives for peak load management; developing expension plans 
without adequately considering what customers can reasonably 
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afford to pay; and an insufficient recognition of demand 
costs as separated from energy costs in wholesale pricing. 
These and other areas of concern are elaborated upon in the 
discussion of the scenarios which follows. 


Indications of AMPCO's expected position on these 
rate scenarios were provided in separate discussions with 
Mr. Edward Bielawski, AMPCO's representative to the Hydro 
Liaison subcommittee (Ref. V.4), and Mr. Keith Kidd, legal 
consultant to AMPCO (Ref. V.5). 


b.. Position on Scenario A. With respect to the 
revenue doubling requirement by 1978, both Mr. Bielawski and 
Mr. Kidd were opposed, believing that a rate increase of 
that magnitude is excessive. Mr. Kidd asserted that "the 
economic circumstances today are different:....since we have 
moved out of the era of low cost hydro power." He recognized 
the fact that "substantial new costs are necessary," due to 
rising Labor «af Wel. Or GAS. OC .>s meb late Nee added. stha tee” it) is 
in everybody's interest to learn to limit that growth." He 
suggested that growth projections could be limited by taking 
a more "aggressive stance on conservation," since consumers 
"can live within lower reserve margins." 


With respect to maintaining the existing rate 
structure, AMPCO is ambivalent; although specific changes in 
the rate structure are desired, AMPCO would prefer to assess 
any proposed new structure before stating its choice. 


Cs Position on Scenario B 


(1). iBas4C, Cen aniO. Bak AMPCOn accepts. ine brancaipihe 
the concept of having uniform demand and energy rates, 
“as Jong, as, they, ares, cost justifded.,?.accordi ngy toa Mrs 
Kidd. He acknowledged their opposition to "rates based 
on old versus new customers," and said that they were 
pleased that the "crazy equity system (giving older 
customers a rate benefit) is gradually disappearing." 


AMPCO's strongest opposition is toward the 
proposed shifts in the demand/energy revenue split to 
35/65. .Mr.. Kidd. claimed.that "although, they are not 
happy with the way it is (they are no happier with) the 
way its projected," he explained that the problem was 
in properly allocating costs other than those which are 


fixed (demand) and‘ those which are fuel related (energy). 


The other costs are usually in the area of operation 

and maintenance, and he feels that too many are impro- 
perly attributed to enengy; costs... Giyenuthatsthe system 
is going largely nuclear which is capital intensive, 
AMPCO considers a re-evaluation of this proposed ratio 
necessary. Mr. Kidd added that the U.S. Federal Power 
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Commission (FPC) has established guidelines for costs 
allocation, as has the National Association of Regulatory 
Utility Commissioners (NARUC) in its Cost Allocation Manual. 
-He would prefer to see either of these sets of guidelines 
used over the criteria employed by Hydro in cost allocation, 
believing that a 35/65 D/E split would not be justified under 
the criteria employed by FPC and NARUC. 


Mr. Bielawski also feels that such a proposed 
split would send the wrong signals to consumers in : 
terms of providing incentives for consumers to act in 
the most efficient manner so as to reduce Hydro's costs 
as incurred. Therefore, he considers the proposed 
split with its de-emphasis on demand and load management 
as "the wrong way to go." 


In relation to the discretionary customer 
charge as administered by the municipal utilities, 
AMPCO is ancertain on its position and wants to study 
the concept in more detail before responding. 


(2) sensitivity Concepts for Scenario B. Referring 


to the provision of peak/off-peak rates for large 
users, Mr. Kidd claimed that AMPCO is "very much in 
favor of that type of concept." He is "satisfied that 
economy can be achieved by at least some industries," 
using a non coincident peak demand measurement. He 
felt that this measure "can be quite effective in 
trimming the growth in demand." However, he cautioned 
that "trimming energy costs involves value judgements 
as to what [consumption] is necessary. <Enerqy isi more 
elusive [to influence than demand] since production 
varies." Nevertheless the rationale of an energy price 
differential appealed to him, and he said that cMaics 
would be "a proper signal to put out to users." 


Mr. Bielawski was somewhat less enthusiastic 
about this provision. He said that a -15¢/kwh differential 
1S) NOte suit client. fored. plant: to convert operations 
to benefit? from ite The percentage reduction in energy 
costs for most industries would be "so Suhgnte uw that 
this measure would "not [provide] enough incentive," 


Regarding the proposed change in peak demand 
measurement, both men were favorably disposed. Mr, 
Bielawski felt this would be "beneficial COCINGUS tr Tese. . 
[by affording them] more time to correct errors "jn not 
preventing needle-peaks. Mr. Kidd thought that this 
was a bright concept and would be "much more manageable" 
from the users point of view. 
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With respect to a prohibition of master meter- 
ing in multifamily dwellings, although such a provision 
has no direct bearing on AMPCO, both men approved of it 
in principle and as consumers. 


Finally, an ambivalent reaction was elicited 
in response to the interruptible service option based 
on tendered bid and probability. Mr. Kidd said that 
"from a functional point of view, there aren't that 
many users" able to take full advantage of it. "Most 
[industries] aren't that sophisticated to get into any 
kind of bidding process." He thinks that the "total 
Feapacaty “saved"by |@interruptible sales at present is 
relatively small next.to [Hydro's] reserves." More 
interruptible service than is presently marketed can be 
sold, but the primary reasons that it is not is: (1) 
ignorance of its potential usefulness, and (2) lack of 
a'major Selling effort by Hydro and AMPCU.=*At* present, 
however, he feels that the market is too small to 
expect much of a response from this measure. Unless 
the market proves to be more substantial, “auctioning" 
a greater proportion of reserve capacity may be ineffective. 


dq’: Future Activities and Areas of Concern. AMPCO may 
be expected to continue serving as an intervenor in future 
rate hearings, as its members expect to be heavily impacted 
by a rate increase or a change in the wholesale rate structure. 
Of primary concern will be any major shift by Hydro in 
establishing a new D/E split which puts the major revenue 
burden on energy costs. Other areas of concern to AMPCO are 
the incentives provided to industry to save electricity 
costs through load management and the purchase of interruptible 
service. More formal positions on the above scenario components 
may be taken in the near future, following a thorough review 
of all potential ramifications by AMPCO personnel. 


ae Assoctation of Municipal EVectric Utilities 


The Association of Municipal Electric Utilities (AMEU) 
js the technical or staff arm of the municipal electric 
utilities of Ontario. Prior to 1918, it was known as the 
Engineering Section first of the Niagara Power Union and 
then of the Ontario Municipal Electric Association. After- 
wards, it became independent, and assumed its present tioke 


in 1919. It's purposes since that time have been essentially 
twofold: 
8 To further the interests of the municipal utilities, 


and to foster cooperation among the muncipalities 
distributing electrical energy, Ontario Hydro, and 
the Ontario Municipal Electric Association. 
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a To provide an organization for the mutual Sees ue 
of its members, particularly education in technical; 
accounting, and commercial matters 


a. Involvement in Rate-Making. AMEU's role in protecting 
utilities) is) basically one of, “behind the scenes.efforts, 
in conducting its own studies as well as contracting for 
consultant services. Perhaps foremost, AMEU provides OMEA 
with the technical information required to present the 
utilities viewpoints to government as well as to the public. 
Traditionally, AMEU defers testimonial intervention to OMEA 
as the public voice of the municipal utilities. 


AMEU was represented by Mr. Donald White, Chairman of 
the AMEU Rates Committee, and Mr. Emmett Campbell, Chairman 
of the AMEU Impact Group and representative to Ontario 
Hydro's Power, Costing, and Pricing study (Ref. V.6). 


Dx Positions Ones GenanlonaAs tne initial reaction to 
Scenario A was that of questioning the purpose or considering 
a change in the existing structure. Mr. White said that "any 
rate scheme can recover costs." Although he recognized that 
some problems exist with the current rate structure, he 
preferred to withhold comments until the alternative structure 
of Scenario B was presented. 


As far as the magnitude of rate increase is concerned, 
Mr. White stressed and Mr. Campbell agreed that most municipal 
utilities are faced with "higher requirements for maintenance 
now than ever before." He added that the system has grown 
markedly since World War II, with many of the older facilities 
due for repair and replacement expenditures within the next 
few years. Mr. White's fear is that if an inadequate rate 
increase results from political pressure, the operating 
COS TSHO MOS: it miMslesewinwepe Ccutetoomran. Since “85% of 
Operatingmcosts [are required for] buying electricity," this 
means that the quality of service will probably suffer. 
Thus, utilities will be "hit with the need to contain costs 
[just at the time when] such costs would balloon." 


Mr. White asserted that one result of this cost 
Squeeze may be putting utilities "out of the water heater 
rental business." For example North York Hydro now rents 
about 50,000 units. If it discontinued service, replacement 
costs /to ‘htsrseustomers on .the ordersof $.5 million might 
result in the next few years, since municipal utilities are 
precluded from performing installation work. 


Other revenue losses to the utilities may occur 


from inadequate maintenance as a result of lost sales during 
time when poles or lines are down. Mr. White claimed that 
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utilities "simply cannot justify having more sophisticated 
equipment (to prevent or shorten the length of outages) on 

the basis of lost=saless” »Theeutilities have been strying 

to put a value on undelivered energy" from such lost sales, 

but they have not been entirely successful in dodng Hsocug-Lhus , 
AMEU favors the revenue doubling provision as probably necessary 
to provide for adequate maintenance and service as well as new 
capacity; however, AMEU remains apprehensive about the political 
climate affecting the size of the increase and assumes that the 
actual increase will end up lower than that which either Hydro 
or the Energy Board have recently recommended for 1976. 


Ce Position on Scenario B 


(1) Basic Scenario B. Mr. Campbell stated that he 
thinks Scenario B is).a "Step in the right. direction." 
He favors having a new demand/energy split, and added 
that a "fixed energy rate [province-wide) seems to 
haveca cloti of acceptances"  Mney Whictewalso, felt. that..a 
new D/E split was in order, but he expressed "some 
reservation about [going] all the way to 35/65." 
Commenting on the notion of a discretionary customer 
charge, Mr. White claimed that he had "no objection to 
the philosophy [behind it]," but added that some scaling 
of charges in the 50-3,000 KW customer class may be 
desirable, depending on the demand spread among the 
middle-sized consumers in a given municipality. Also, 
if; Scenario Becis) based: ony dak hGscpiriinccap les... sthiis, woud.d 
make him somewhat skeptical over the accuracy of these 
estimates, as he felt LRIC does not fully account for 
factors such as continuing price controls and other 
government regulations affecting utility costs. 


A major area of concern to AMEU is how the 
customer charge itself is derived by Ontario Hydro and 
how it is then assessed to the municipal utilities. 

For example, the question arose that since some munici- 
pal utilities own transformer facilities, how would 
their customer charge as assessed by Ontario Hydro 
differ srromiuntailittves lacking their own such facilities? 
It was explained that these differences would appear in 
the customer charge Ontario Hydro imposes on each 
municipality, based on the avoidable costs associated 
with providing service to each particular municipality. 
Both Mr. White and Mr. Campbell requested further 
clarification regarding which costs would then be 
considered fixed, and on what basis these might be 
apportioned among the customer charges imposed on 
municipal ,wtitpties. 
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Mr. White envisioned one interesting complica- 
tion which municipalities may have in passing through 
the customer charge to their own direct customers. Some 
Muncipalities such as Mississauga have for many years 
recouped their local distribution cost through an 
indirect taxation procedure. The municipal government 
has long imposed a "mortgage surcharge" for providing 
electrical service to new customers, which amounts to a 
“capital contribution...from the builder." Although he 
was not certain of the precise mechanism employed, Mr. 
White intimated that this surcharge is eventually 
funded through to Mississauga Hydro. If variations in 
the local distribution costs are to be reflected in the 
customer charge imposed by municipal utilities, other 
municipalities might be inclined to use this type of 
mechanism to reduce their own local distribution costs. 
Mr. White indicated that if other utilities start using 
this procedure now, they in effect would be “discriminating 
against the new guy." Thus, the customer charge could 
be circumvented as a means of Recovering? capital. costs 
of new transmission facilities, at the expense of new 
developers. 


Notwithstanding the various uncertainties and some 
possible complications arising from Scenario B, Mr. 
White and Mr. Campbell both preferred the basic philosophy 
of this scenario over the PECSen t- raters tructure: 


(2) Sensitivity Concepts for Scenario B. Mr. 


White is entirely in favor of load improvement through 
peak/off-peak demand and CMe RGy staves.) “it #itcan tbe 
accomplished." He has frank reservations on the extent 
of the potential market for off-peak power. For example, 
he asserted that "very few industries [would be] looking 
in terms of night shifts." However, he envisaged a 
growing demand by individual customers for peak/off- 

peak rates, and the utilities would "have to devise a 

way to give that to the apartment dweller as well as 

the individual homeower." 


Both Mr. White and Mr. Campbell were ambivalent 
over a hypothetical prohibition on bulk metering in 
multifamily dwellings. Mr. White felt it would be too 
inflexible to say, "we can't live with an abolition of 
bulk meters." However, both men cautioned that this 
would be an extremely difficult and expensive policy to 
implement. Mr. Campbell cited the potential impact of 
bad debt write-offs, which presently amounts to one- 
tenth of one percent of North York Hydro's annual 
revenues. He then predicted an increase in defaults 
this year, in any event, of between 25-49 percent over 


V-10 


149 


olUOU yy 


VV 


on 


those of the previous year, based on key economic 
indicators. When asked about the d2terrent affect of 
having a deposit sysitemeronyuenantsy he Teplitied: that 
utilities will "never [be able to] go back to a deposit 
System in the residental sector, uniess it is legislated." 
Mr. Campbellthen added that it was even uncertain 

whether electric bills are actually any higher when 

bulk metered, rather than an equal number of individual 
DIViSE, Shs. hetsande “depends on how much the developer 
marks up his electric bill" for the individual units. 

The mark-up itself depends on external financial arrange- 
ments such as the mortgage surcharge [discussed earlier], 
thus complicating any comparison of bills metered 
individually or in bulk. Therefore, Mr. White said 

"the only legitimate comparison [of bills] is where the 
units have been changed [from individual] to bulk 
metering." 


In proposing a change in the peak demand 
measurement, the engineering rationale (relating load 
duration to capacity required) was explained in terms 
of more accurately reflecting costs as incurred. Mr. 
White said he suspects that that is "a valid assump- 
thon. 


Finally, both Mr. Campbell and Mr. White 
approved of the interruptible service Option ani principle, 
but they wanted to know more specifics about its manner 
of implementation before giving more detailed critiques. 


d! Areas of Concern and Future Activities. The AMEU 
is most interested in learning more of the details underlying 
the rate scenarios. Specific clarifications are Sought in 
relation to exact determination of the customer charge and 
the scope, of. optdonsna na providang interruptible service upon 
tendered bid. Greatest concern has been expressed over the 
hypothetical banning of bulk meters, indicating a need for 
further study to determine the best manner, if any, in which 
this may be achieved. 


AMEU plans to continue providing its technical 


Support services for OMEA, and has no intention of becoming 
an intervenor in future rate hearings. 


ae The Ontario Provincial Association of the Consumers' 
Association of Canada 


The Ontario chapter of CAC was founded concurrently 
with the national CAC 28 years ago, with the central purpose 
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of providing an informed voice in consumer affairs. With a 
provincial membership of 35,000 and between 20-30 local ne 
CAC's, consumers! views are presented to local and provincia 
agencies as well as to the Federal government. As an incor- 
porated, non-profit, non-sectarian organization, its primary 
concerns include: consumer education; improving public 
health and safety standards; environmental protection; and 
related areas where governmental policies affect the social 
and economic well-being of the consumer. 


a. Involvement in Rate-Making. CAC (Ontario) has 


been very active as an intervenor in hearings before the 
Ontario Energy Board, both in 1974 and 1975. In previous 
testimony (Ref. V.7), the CAC has questioned numerous 
aspects of Hydro's operations, including: the size of the 
rate increase requested; the value of maintaining the present 
debt-equity ratio; the necessity of including even 50% of 
the System Expansion Charge in its rate base; the allegedly 
small emphasis placed on conservation policies in load 
forecasting; and several other areas. A primary objective 
of CAC's involvement in rate-making is to minimize consumer 
hardships associated with dramatic rate increases, which may 
be partly a result of an allegedly aggressive expansion 
brogram On the ‘part: of Hydro: 


The views of CAC were provided in separate dis- 
cussions with Mrs. Ruth Jackson, President (Ref. V.8), and 
Mr. Andrew Kerekes, Barrister-Solicitor, and intervenor on 
behalf of CAC (Ref. V.9). Mr. Kerekes intimated that only 
Mrs. Jackson could actually speak on behalf of CAC, and that 
his views as expressed would merely be his interpretation of 
the goals of CAC in relation to the rate scenarios. 


b. Position on Scenario A. Both Mrs. Jackson and Mr. 
Kerekes oppose the concept of a revenue doubling by 1978. 
Their opposition is based largely on their non-acceptance of 
Hydro's power demand forecasts and the philosophical assump- 
tions underlying those forecasts. Specifically, Mr. Kerekes 
feels that "the growth rate [of demand] need not be nearly 
as great as projected . . .with non-voluntary checks on demand". 
He takes issue with what he considers “Hydro's aim for a 
reliability of one brownout [in] ten years, not counting for 
interconnections in the grid." He would prefer to SiC eile ss 
billion dollar cutback" in Hydro's proposed rates which 
WOuld result an oony Verght toeten days fof possible] 
brownouts in ten years." Mrs. Jackson made similar comments 
about Hydro'’s forecasts being “cautious, in terms of never 
having a brownout." She would prefer risking a brownout 
“once every two or three years," rather than Once 


in ten 
years. 
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In reference to non-voluntary checks on demand, 
Mr. Kerekes conceded that he "[doesn't] want the shutoff to 
be totalitarian." He would prefer "a diversion system" at 
peak hours, as a possible option in addition to peak/off- 
peak Sprireimd. 


One suggestion which CAC has considered is linking 
the 1976 rate increase to changes in the Consumer Price 
Index (Ref. V.10). Mrs. Jackson explained that this considera- 
tion was "not hard and fast," but rather one among many 
options. CAC's main objective is to minimize the nonessen- 
tial components of Hydro's rate increase, particularly 
having a wide safety margin at a "cost second to none." Mr. 
Kerekes suggested that a reduction in Hydro's rate request 
might come from increasing to debt/equity ratio. Pointing 
out Manitoba Hydro's 95% debt financing, Mr. Kerekes asserted 
that he did not accept Ontario Hydro's position that raising 
the debt financing beyond 80% would be injurious to its 
"financial integrity." Another means of reducing Hydro's 
1976 rates was offered in his recent testimony, where he 
stated that elimination of the system expansion charge for 
1976, pending a re-evaluation of its conceptual basis, would 
be "the preferable solution" (Ref. V.7). 


Regarding the existing rate structure itself, 
irrespective of the amount of increase, Mrs. Jackson labelled 
the présent structure fasi™unt air .! osShel ‘noted that Yt inding 
the right -rdtes Wis tite Subject of Vocal discontent." " Phill o- 
sophically, she felt that the optimum rate structure should 
“reflect the ‘true ‘cosits: [fof fenerating electricity) tne lMudi no 


pollution. ’2tSite Sc'a.id Bt att? Gh stiteirel Als’ Boor nliich: wa's'te) ‘Tin 
generating electricity, . . .[perhaps there should be] more 
divect hieatingawnrtlh ogas gor oly. Ti adding thet ‘the cater 


two sources should be cheaper. However, her preference for 
the type of home conditioning energy source would depend 
upon Many actors of which cds tli seronity one. uThus ,i She 
added that there "may come a time that keeping the air clean 
with e llectric Léyrcist better.’ 


or Position on Scenario B 


(1) Basic Scenario B. Given her assertion that 
rates should reflect the “trile costs Sof genera tlion, 
Meo iviacksion Sald that Scenario) B “appears to’ be fairer.” 
Nonetheless, she admitted that she is “unable to understand 
all tosht iets; Himpilsicarksioniso! 


Mr. Kerekes was more specific in his comments 


on scenario B. He stated that the CAC's current position 
on Hydro’s demand/energy split is deriving revenues is 
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that the most appropriate ratio at this time is 50/50. 
However, as he reiterated from his testimony before the 
Energy Board, CAC objects to setting the demand charge 

sO high in relation to energy charges that on-site peak 
generation becomes profitable to the industry (but at 

a disbenefit to society). He added that fuel adjustments 
clauses were not the proper means of determining the 
appropriate share of costs that should be assumed by 

high load factor customers. 


Regarding the setting of province-wide demand 
and energy rates with a variable customer charge, Mr. 
Kerekes had mixed thoughts. He feels that "there are 
benefits and detriments to uniformity," although in 
general he likes the customer charge "because it permits 
AcCcOUMtabA lisb¥away «50 thait.no- costs: remain hidden." 

On the other hand, he maintains a philosophy that "the 
closer the relationship between the government and the 
people, the better." He has even entertained the 
concept of a "breakup of [Ontario] Hydro into smaller 
units." The overriding objective is CAC's desire to 
have "government close to the people, even if there are 
some disbenefits." 


(2) Sensitivity Concepts for Scenario B. On the 
question of offering peak/off-peak rates for large 


users, both Mrs. Jackson and Mr. Kerekes were favcrably 
disposed. Mr. Kerekes lauded this concept, and exclaimed 
that it "makes eminent sense if industry can do something 
to help everybody." He strongly favored the imposition 
of system peak demand and energy rates, stating: '"If 
society decides this is the appropriate way to price 
energy, government has the right to force it on the 
people." 


Both Mrs. Jackson and Mr. Kerekes favored a 
prohibition on bulk metering in multifamily dwellings. 
Both used the term “fair” in describing the impact of 
such a policy, and Mrs. Jackson added that it would 
result in a "Savings to the system." However, she 
could not completely accept the idea that in many cases 
individual meters are not economical. She said that 
when) Hooking wats thercost: of building ‘facilities ; 
individual meters are worth it." 


Neither Mrs. Jackson nor Mr. Kerekes had any 
opinion on changing the peak demand measurement, other 
than Mr. Kerekes stating that he is for it "if it's 
fairer." 
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Finally, they both generally favored the 
interruptible service based on tendered bid and proba- 
bility of interruption. Mrs. Jackson recommended having 
a lower rate for customers with automatic cutoff devices, 
such as may be applied to water heaters. Those not 
Willing to utilize such devices would simply pay the 
regular rate. Mr. Kerekes indicated in his testimony 
to the Energy Board that based on historical reserve 
margins, the discount provided for Interruptible A in 
1976 as originally proposed "represents an unwarranted 
beneki t.fer tindustrialdews.tomers &". 0ORé F3 eVi 272) AaNTihus : 
he cautiously favors the idea of accepting tendered 
bids to reduce the reserve margin, stating that this 
“probably makes a lot of sense." However, he is 
reserving final judgement on this sensitivity concept 
until he has had adequate time to review its ramifica- 
tions with his colleagues who are expert in this area. 


di Areas of Concern and Future Activities. Both Mrs. 
Jackson and Mr. Kerekes have indicated a desire to modify 
the long accepted association of energy consumption with the 
Standard of living. Mr. Kerekes said he rejects the assertion 
that "energy consumption is directly related to the good 
things in life." Mrs. Jackson went further by saying that 
she would prefer to see the CAC Constitution alter one of 
its basic purposes. Instead of striving "to improve the 
Standards of living in Canadian homes," she would rather see 
"to improve the quality of life [in Canada]." 


Mr. Kerekes sees the role of the CAC as essentially 
keeping government activities honest and in the public 
interest. He feels that its "basic mandate is to ask quasi- 
embarrassing questions to check the monopoly through public 
participation." He does admit that the public has to learn 
"to live’ Wwiethaine thet! qiualusy of aa fe webcantiaf ford: event t 
jt means less electricity being available. 


The CAC will continue serving as an intervenor 
before the various rate hearings to be conducted by the 
Energy Board as well. as before the new Select Committee of 
the Legislature. It will also be an active participant in 
hearings before the Royal Commission on Electric Power 
Planning. 


4. Energy Probe 


The current Energy Probe as an organization is dedicated 
to the social, economic, and environmental implications of 
energy polio! Prdorntorvanwarys 1975Gnoperationsvine thts 
area were conducted by the Energy and Resources Team of 
Pollution Probe, which itself organized in 1968. Since 
dGaining-atscautonomy; the Energy Probe ts no longer an 
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adjunct of an organization primarily dealing with RS aioe 
but rather is now able to become involved in larger politica 
issues. 


ag Involvement in Rate-Making. While still within 


Pollution Probe, the Energy and Resources Team submitted a 
statement in 1974 (Ref. V.11) with its testimony before the 
Ontario Energy Board. Their testimony dealth primarily with 
the major issues surrounding the growth of the electric 
power industry throughout the Providence, as well as the | 
types of power generating sources employed. Efforts in this 
area have included: 


e Dissemination of public information, especially on 
energy conservation, and development of alternative, 
nonpolluting sources of energy 


) Providing data gathering and research support 
services for energy related studies, such as Task 
Force Hydro 1972-3 


® Assisting in the development of public participa- 
tion mechanisms, culminating in the creation of 
vehicles such as the Ontario Royal Commission on 
Electric Power Planning (Porter Commission). 


bs Position on Scenario A. The Probe's position was 
expressed mainly in terms of the philosophy underlying each 
scenario, given their concern with the "macro-issues" 
Surrounding the electric power industry (Ref. V.12) In 
particular, Mr. William Peden, Executive Director of Energy 
Probe, favored the raising of bulk electric power rates 
substantially over the next few-years, insofar as such a 
measure would induce major responses in electricity con- 
servation. Although not specifically advocating a doubling 
of Hydro's revenues over a three year period, he did state 
that "as a commodity, electricity is underpriced." His 
concern was mainly over the manner in which Hydro's expansion 
plans were developed: His feeling was that the potential 
for demand reductions through a variety of measures has been 
ignored in Hydro's growth projections. Thus, by. no ty consi = 
dering "incremental conservation programs" in Planning for 
new capacity, Hydro's projected expansion plans become a 
"self-fulfilling prophecy." 


oy! Position on Scenario B. 
(1) Basic Scenario B. While the Probe would like 
to see structural changes in Hydro's PResent. elect ity 


rates Mr. Peden*s reactions to the various aspects of 
Scenario B were mixed. He was stil] sympathetic to the 
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idea of a major increase in electricity rates, and 
agreed with the proposed 35/65 D/E split, if in fact 
this more equitably allocated demand and energy charges 
to users sinkterms 4ot Show Hydro viitselt “incurred costs. 
However, he was quite ambivalent with respect to the 
proposal for uniform Provincial demand and energy rates 
for three new customer classes. On the other hand, he 
favored the elimination of inequities in the present 
system which permit wide fluctuations among bills in 
different municipalities for the same electricity 
usage. Nevertheless, he feared the possible impacts of 
"more standardization" resulting in "more power [being] 
taken away from the citizen." The type of electricity 
supply/distribution system he would prefer would include 
"smaller thermal plants built at load centers [with the 
capability of] using waste heat [and] employing total 
energy systems." His concern over Scenario B was over 
the trend it might foster, as he felt that “only sa 
decentralized [institutional] structure can even have 
decentralized, small scale electricity generation." 


(2) \Sensitivity ‘Concepts for sScenartoB. (Mr. 
Peden generally favored all the concepts for sensitivity 


study except the change in peak demand measurement, as 
the remaining concepts seemed to discourage excess 
generating capacity as well as excess electricity 
consumption. He most favored the .15¢ peak/off peak 
price differential, and the prohibition of master 
metering in multifamily dwellings. However, he felt 
that a .15¢ differential may not be large enough to 
adequately reduce peak energy consumption. He also 
questioned whether peak/off peak rates should be applied 
only to large users; he remained unconvinced that 
present technology precluded the economical application 
of such rates to smahler users (i.e., the residential 
sectors. 


d" Future Activities and Areas of Interest. The 
Energy Probe's activities will continue dealing with 
larger risisue si) “part tic u law hy nthe 3s0 urces) tofs avew “ellie otir ic 
power. Mr. Peden indicated that they will continue to 
oppose "large scale ‘energy farms' located in Southern 
Ontario, to supply [electricity to] urban centers." 
Although sthie#Pr ob.e: vis S4n0t Gaintinucle an) pen(s elo iit 
would prefer to encourage alternative sources such as 
synthetic fuels from coal, solar power, etc. The 

Probe does not plan to become an intervenor in the 
Ontario Energy Board's 1975 hearings. ‘Mr. Peden feels 
that Mr. Kerekes, who represents the Consumer Association 
of Canada-Ontario chapter, adequately expresses the 
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viewpoint of the Probe on Hydro's proposed rate structure. 
Instead, the Probe will focus its efforts as an active 
contributor to the Royal Commission on Electric Power Planning. 


5. Ontario Municipal Flectrical Association 


The Ontario Municipal Electrical Association (OMEA) is 
the political offspring of several municipal power unions, 
beginning with the Niagara Power Union, an interest group ~ 
formed in 1906 which lobbied for public ownership of electric 
power. OMEA was formed in 1912 to provide an organizational 
partnership among the municipalities, in extending hydro- 
electric service throughout the Province. Its primary 
objectives are: , 


8 To provide a common voice on behalf of the munici- 
palities on all matters involving hydroelectricity 
(no longer restricted to hydro) 


8 To unite municipalities in the purchase Of electric 
supplies, and to obtain a standardization of 
equipment, accounts, operation, and general manage- 
ment of municipal plants 


6 To work in conjunction with Ontario Hydro in pro- 
moting electrical development of the Province 


e To promote the interests of the municipal utilities 
and to prevent any encroachment on the rights of 
the municipalities (such as charters and water rights 
sought by private companies to develop power for 
profit) 


a. Involvement in Rate-Making. As the political arm 
of the municipalities, OMEA has long been active in all 


matters involving the sale and distribution of electric 
power in Ontario. It has recently served as an intervenor 
in both the 1974 and-1975 rate hearings before the Ontario 
Energy Board. Technical support for its testimony is provided 
hainly Dymthe Association Of Municipal Electric Utilities, 
but the positions espoused are determined through a polling 
of those member utilities which pay dues to OMEA. Member 
utilities in the minority on specific policies are then free 
to resign from OMEA (as has North York Hydro in the past 
year), if the majority opinion is considered not in the best 
interest of ‘that. municipal) utility. 


be Position on Scenarios. The scenarios presented 
and discussed with the other parties at a dares Steet presented 
to OMEA for review (Ref. V.13). However, the OMEA indicated 


that, due to commitments in preparing its testimony before 
the Select Committee of the Legislature on Hydro's rate 


proposal, it was not available for comment at this time. 


6. Sierra.CluUb 


Sierra Club of Ontario is incorporated as a non-profit 
corporation under the laws of the Province. As a conservation 
group, its prime concern is the protection of wilderness and 
open space. Although the subject of bulk power rate structures 
has only an indirect bearing on the environment, Sierra's 
concern over Hydro's expansion program arises from its fear f 
that current growth plans do not adequately account say gy) 
new awareness of the value of energy conservation. 


a Involvement in Rate-Making. The Sierra Club has 
already expressed its concern through testimony in 1974 


before the Ontario Energy Board (Ref. V.15 and Viol 5 rey The 
testimony focused on two major areas of concern which affect 
bulk power rates (mainly through the amount of. total revenues 
required by Ontario Hydro, rather than by the actual structure 
of wholesale pricing to direct customers). Mr. Richard 
Symmes, Chairman, Sierra Club of Ontario, expressed these 
concerns as follows: (Ref. V.16). 


(1) The absolute number of electricity generating 
facilities required to provide power throughout 
the Province 

(2) The mix of generating plant types, and the 
relative environmental consequences associated 
with each type of generation facility 


limitations in challenging Hydro's load forecasting conclusions, 
it does not totally accept the necessity of "doubling (capacity) 
evany, L0@yearsien Aits 0974 testimony also noted a concern 

with the problem of radioactive waste disposal, associated 

with an “everincreasing reliance upon nuclear generation. 

-"~ Qther areas addressed at that time included the somewhat, 
low efficiency of Hydro's generating PaCAel Iaalies |e Olt. Ue 
usuable energy from raw source to end use), and the question 

of electricity export to the U.S. as a factor in load planning. 


Dr Position on Scenario A. The Sierra Club is generally 
in favor of increasing bulk power rates for the purpose of 
discouraging electricity consumption, although it has no 
formal position on how much of a rate increase may be justified. 
Mr. Symmes feels that, ideally, electricity bills should 
reflect that usage patterns of individual customers. Pricing 
incentives could be used to change power consumption patterns 
and thereby reduce peak power demands as well as total 
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electricity consumption. Mr. Symmes would like to see such ~ 

demand or energy reductions reflected by commensurate reductions 

in each customer's bill. He expressed disfavor with Scenario 

A, since it provides no such incentives and merely perpetutates 

a structure where end users with the same total electricity be 
consumption may pay bills varying up to 30% among the municipalities. 


CE Position on Scenario B 


(1) Basic Scenario B. Mr. Symmes agreed that the 
demand and energy charges by Ontario Hydro to its 
direct customer should reflect the relative proportions 
of its own total costs as they are incurred. He especially 
favored uniform provincewide demand and energy rates based 
on customer class, rather than the existing system. 
These changes were perceived by him to be “more representative 
of usage patterns" by individual customers, and therefore 
would be more equitable and would promote conservation. 


(2) Sensitivity Concepts for Scenario B. Mr. Symmes 


was very favorably disposed to the concept of peak/off- 
peak rates for large users. He agreed with the philosophy 
of providing separate incentives to reduce both peak 
demand and energy rates, via the concepts of using a 
strictly peak period demand measurement and an off-peak 
differential. However, his Major criticismwas the 
exclusion of non-industrial customers from being offered 
these incentives, particutarly the energy price per KWH 
ditrerenttal. “inthe Vatter fcase, he questioned the 
alleged economic inefficiency of administering off-peak 
rates for small users. His opinion was that in the 
long-run, an off-peak rate recorded through individual 
metering may well pay for itself. 


Mr. Symmes was somewhat negative but basically 
incertain of the impact of changing the peak demand 
measurement period from 20 minutes to one HOtUrss wile 
felt ehat’ thasamigqne Encourage peak power demands by 
making it cheaper than at present. However, when 
appraised of the engineering rationale for this change 
(a more accurate correlation between Sustained demand 
and need for more capacity), he was no longer as adamantly 
opposed to this concept. 


Of all the concepts for Sensitiviity considered, 
the most favorable response was elicited with respect 
to the prohibition of master metering in multifamily 
dwellings. The Chairman voiced a "strong positive" for 
this policy. He felt that even if the administrative 
COStS Of HmdiVvidudl metering were determined to be 
“somewhat beyond economic justification," the “long run 
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benefits" of such a policy might be worthwhile in terms 
of the "conservation ethic" that would be fostered. 


Mr. Symmes had ambivalent thoughts on the 
concept of providing interruptible service based on a 
tendered bid for a given probability of interruption. 
As a means of allowing Ontario Hydro to essentially 
"purchase back" its reserve capacity through lower cost 
interruptible service, he was very favorable. Nonetheless, 
he questioned the purpose of having a tendered bid, 
preferring instead a "public schedule" of rates at 
given probabilities of interruption open to all. His 
criticism in this regard was that "Hydro tends not to 
interrupt", and thus a bid system may keep the reserve 
margin too wide. He wants to see "the reserve margin 
close enough to have it (i.e., service interruption) 
actually applied." . 


Areas of Concern and Future Nea varuie ce Sierra 
Club of Ontario will continue to be active in the movement 
to reduce present growth trends of electric power throughout 
the Province. Among the areas in which Mr. Symmes feels that 
his Club would like to see innovations, are those involuntary 
shutoffs <andsdifferential mates by) type-.of- heating. As a 
measure of controlling peak usage, automatic shutoff devices 
could be employed (either remote or on-site) to disconnect 
hot water heaters, dishwashers and other non-essential 
appliances during system peak periods. Also, lower KWH rates 
could be offered as an incentive to homes equipped with 
shutoff devices or, equally valuable, with heat storage 
facilities. Mr. Symmes felt that significant contributions 
to load shifting can be made if appropriate incentives are 
provided. 


Mr. Symmes was uncertain about the possibility of 
further testimony before the Energy Board following the 
Costing and.Peicing study. twowever. itive o1erraltiub- has 
submitted a statement on November 13 to the Royal Commission 
onhElectricuPowersPrnicing...(Reft..V.17), which called ‘upon 
Hydro to promote energy conservation and thereby disprove 
its own forecasts. Among the specific measures Sierra has 
recommended for Hydro to adopt in achieving conservation is 
to stopspromoting,electric heating. in homes, and to “abolish 
allyspecialatowerates for velectricily. “ihe Sienna CrobuwT tT 
remain an active contributor to the Royal Commission and 
thus will continue its involvement with bulk power rate 
through this forum: 
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h. Urban Development Institute _ 


The Urban Development Institute (UDI) is a nationwide, 
independent, nonprofit organization representing the real 
estate and building development industries. Members une Wiae 
land and property developers; owners and managers of com- 
mercial, industrial and residential properties; financial 
planners; utilities; land planners, engineers, achitects, 
lawyers and other consultants in related fields; and in- 
vestors. UDI of Ontario was formed in 1957 as the first 
provincial branch. As a recognized channel of communication 
between government agencies and the business community, UDI 
strives toward the goal of an improved urban and community 
environment primarily through its working committee sessions. 
Its committees regularly meet to examine industry-related 
subjects ranging in areas such as mortgage financing, building 
and occupancy standards, pollution problems, and taxation 
policies. 


ai, Involvement in Rate-Making. The Urban Development 
Institute has not in the past been actively involved in 


rate-making proceedings. UDI's General Manager, Mr. Peter 
Erhardt, expressed an interest in having his organization 
become more involved in utility planning efforts when such 
plans may impact the build development industry. The major 
area of concern to UDI is the hypothetical policy option of 
prohibiting future bulk metering in multifamily dwellings. 
Primarily for this reason, UDI has been considered a potential 
party at interest. 


The views of UDI and the development industry were 
solicited in a combined interview with Mr. Erhardt and Mr. 
Richard Harris, Vice President of Greenwin Property Management. 
(Ret Van's) 


bs Position of Scenario A. Not having been involved 
in rate-making previously, UDI has no formal opinion on the 
existing rate structure, or on Hydro's proposed revenue 
doubling by 1978. Mr. Erhardt deferred most questions requir- 
ing a response from an active developer to UDI member Richard 
Harris. Mr. Harris expressed his personal opinion that the 
DUDI TGs uSenOteCeady tomaccepirdurate ancrease of this’size;s 
particularly with wage-price guidelines in effect. Mr. 
Erhardt has no specific response to Scenario A, other than 
concurring in his uncertainty over public acceptance of such 
a rate increase. 


Gs Position on Scenario B 


(1) Basic Scenario B. UDI, has no formal opinion 
on the basic new rate structure as described. 


Nt ATTN 


(2) Sensitivity Concepts for Scenario B. Both 
Mr. Erhardt and Mr. Harris agreed that offering peak/ 


off-peak demand and energy rates only to large users 
made the most sense as an effective policy innovation. 
With regard to offering such rate incentives to the 
residential user, unless the price differential was an 
order of magnitude apart (as in Vermont's experimental 
pricingsprogram),.ditijlesshittrin-residentialspower 
demand was deemed likely. Mr. Harris said that he 
"can't see that it would make a bit of difference, with 
the (price) difference offered here" (.15¢ per KWH less 
reyinune peas usage extended to residential users as 

we ; 


In reference to the concept of prohibiting 
bulk metering in multifamily dwellings, Mr. Harris 
responded unequivocally that "developers almost unani- 
mously would favor individual metering." The reasons 
he cited for his perception of uniform developer support 
for this measure are as follows: 


ane Foremost, <cnis  woudd reduce the rentebill 
per unit, making individually metered 
units more attractive to tenants 


b. Discretion would be welcomed by most 
tenants; however, a mixed reaction may 
be expected as some residents would have 
the "aggravation of one more bill to 
Dave, Stihl, tons would Improve the 
present situation where it remains "some- 
what inequitable for Tenant A to pay for 
Tenant bso ledpanke use of "electricity." 


Gr Finally, this would "reduce energy 
consumption," which although not directly 
a burden to developers, is nonetheless a 
matter of concern to many of them. 


Mr. Harris, also asserted that condominium owners would 
"definitely prefer individual meters." 


One significant and somewhat unexpected potential 
impact was considered possible (if not likely) following 
a epPronhibietom tof bukk aneter inigee harm's, ors: the "passsbaiil 1,ty 
of unintentionally providing an impetus toward more 
electricity conditioned units in lieu of other energy 
souncesi! dommes Haris’ ifedliticbh aitils uch “at.prohn bit ton 
"might encourage developers to go with electric heat," 
Since natural gas heated units almost always are bulk 
metered. As the predominant trend is gas heating from 
cental boilers “in multifamily dwellings, the attractiveness 
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of individual electricity meters in renting units might 
pursuade developers to select electric heating over 
natural gas, providing that other economic considera- 
_tions to the developer are minimal.* However, any | 
rental advantage of individually metered electric units 
would still be subject to overall cost differences 

among electricity, natural gas, and fuel oil, as well 

as the future availability of natural gas to the residen- 
tial sector. 


When informed that collection costs and bad debts 
were among the primary arguments against individual 
metering, Mr. Harris dismissed this point with his 
belief that “collection costs cannot escalate as fast 
as energy costs." As a final response on this question, 
Myrna iceaddedsedon. t think that: it. (prohibition on 
bulk metering) would have any affect on the rate of 
development (in the Toronto area)." 


Neither Mr. Erhardt nor Mr. Harris had comments on 
the other sensititivity concepts, which are of comparatively 
little concern to UDI or the development industry. 


a. Future Activities and Areas of Interest. Mr. 
Erhardt expressed an interest in becoming more involved in 
electric Uti lityeplanning insofar as it may affect urban 
growth and development. Specifically, he is willing to act 
on behalf of UDI to provide assistance to Hydro, by serving 
as a liaison for future communications between Hydro and the 
development industry. 


B. Summary 


Many of the viewpoints expressed by the parties at 
interest in response to the rate scenarios may be considered 
conceptual interpretations based on each organization's 
Objectives and philosophy. Several of the parties have 
indicated that more specific responses would be possible at 
some time in the future. In such cases, further consideration 
may be directed toward evaluating the various scenario 


* This view wascorroborated in a subsequent discussion wutth 

Mr. Donald Flemming, Planning Director for Whitehall Devel 
° & 2 F Sees Opment 

Corporation, Ltd. (Ref. V.l9) Mr. Flemming cited the ee 
eliminatton of the $200 per unit rebate previously offered to 
developers by Consumer's Gas Company for tnittally connecting 
with tts natural gas delivery system. If this type of Dynes 
mottonal advantage of natural gas is discontinued Province-uide 
tndtvidually metered electric units may gatn a distt ne é 
° ; ; tnet 1 
tn the multt-family rental market. a 
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concepts when such groups are preparing new testimony for 
delivery before the Ontario Energy Board or before the Royal 
Commission on Electric Power Planning. 


Table V-1 presents a matrix of the parties at interest 
and their responses to the rate scenario concepts as discussed 
above. This provides a concise comparison of interest group 
Opinions based on personal interviews and prior testimony. 
Past participation as an intervenor in the 1974 and 1975 
rate hearings before the Ontario Energy Board is also indicated 
where applicable. 


Some interesting observations may be made in comparing 
the attitudes and values of certain group representatives. 
Of the three parties associated with the consumer/environmental 
constituency fi.e., Consumer?Association of Canada,*Sierra 
Club, Energy Probe), only the CAC has acted as an intervenor 
before the Energy Board in 1975, and plans to do so again on 
this matter when the occasion arises. Neither the Sierra 
Club nor the Energy Probe has been an intervenor since 1974, 
and neither has any such plans for 1976. Non-intervention 
in both of these cases has been explained by two factors: 


(1) Limited time and monetary resources to expend for 
this” type Of aetivrey: 

(2) A greater desire to deal with the "larger issues" 
affecting the electric power industry, such as 
future growth in electricity consumption, the long 
term potential for conservation measures, and the 
types of generation sources most desirable for new 
power plants. 


Given these factors, both Sierra Club and Energy Probe have 
deferred participating directly in any new round of rate 
hearings; instead, the efforts of both groups have concen- 
trated on providing testimony before the Royal Commission on 
Electrice:PowerssP lannings! chaimed by<Mr. +Porter. 


One result has been that the Probe has considered the 
views. of ‘CAC is) isimiar venowgh ito wus sown isuwen tha trite 
testimony of the latter in any new rate hearings may be 
considered as representative of both groups. Yet on closer 
observation, the views of these groups are not entirely 
coterminous. The Probe, on the one hand, feels that "elec- 
tricity is underpriced" and has intimated its approval of 
substantial rate increases over the next few years in the 
interest of discouraging electricity consumption. The CAC 
also advocates reduced consumption: however, it prefers 
involuntary cutbacks in peak power availability, over the 
free-market mechanism of achieving demand elasticity through 
higher baities ) On thismssueln Sienna Club gappeansrimore 
inclined toward the position of Probe. 
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The differing mechanisms preferred by these groups to 
achieve similar ends reflect the differences among their 
constituents and priorities. Since the number of constituents 
of Energy Prove and Sierra Club are relatively fewer (and 
therefore more attitudinally cohesive), environmental protec- 
tion and energy conservation remain the highest priorities. 

By contrast, the CAC has a much more numerous and diversified 
constituency. Hence, the top priority must be a common 
denominator among all of its members: maintaining the consumer's 
interest and living standard through a continued supply of 
low-priced electricity. 


The CAC and AMPCO are effectively allied as the parties 
most opposed to the concept of revenue doubling within three 
years. Both groups challenge the system reserve margin 
being sought as excessive and unrealistic, given the growing 
public concern over rising energy costs and the need for 
conservation measures. 


Among the various components of both scenarios, two 
sensitivity concepts stand out as having virtually unanimous 
support by the parties at interest: providing peak/off-peak 
rates for large users, and prohibiting the bulk metering of 
multifamily dwellings. 


In the case of peak/off-peak rates, it should be noted 
that little distinction was made between the demand measure- 
ment and the energy price differential concepts by certain 
interest groups. Those groups with consumer or environmen- 
tally-oriented constituencies were neither fully aware nor 
deeply concerned with the economic rationales behind these 
sensitivity concepts. Since residential and commercial 
class users would be unaffected by these options as defined 
by Scenario B, the most detailed viewpoints were expressed 
by AMPCO and AMEU. For the other groups, interest in peak/off- 
peak measures remained largely philosophical and focused on 
making such options available to smaller electricity consumers. 


With respect to a prohibition of bulk-metering in 
multifamily dwellings, again, the views of most groups con- 
centrated on providing the right signals to as many consumers 
as possible, Such favor was often expressed with partial 
disregard and sometimes even disbelief over the economics of 
administering such a program. Thus, public sentiment is 
currently favorable toward if not fully cognizant of, the 
potential benefits of these two major discretionary conservation 
options (i.e., peak/off-peak demand measurement and energy 
pricing, and individual electric metering in multifamily 
dwelling st).2 0 St this sentinenticontinves?,4 there wi IM be 
growing pressure to provide all consumers with a direct 
opportunity to save money for themselves and for the utilities 
by altering their individual electricity consumption patterns. 
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Perhaps the most controversial scenario concept as 
discussed previously is an extension of the present dispute 
over the 1976 proposed rate increase - the concept of a 
revenue doubling by 1978. To the extent that new industry — 
growth is dependent upon the future availability of inexpensive 
power, reduced system capacity to curtail rising electricity 
costs may achieve mixed results. Whether reduced capacity 
might affect the expansion plans of existing industries, or 
possibly even restrict the market entry of new industries is 
highly uncertain. 


The proposed change in the demand/energy split to 35/65 
could also gain a similar prominence as an issue. AMEU and 
CAC have expressed reservations over the magnitude of this 
shift, and AMPCO is likely-to make known its specific objec- 
tions to the criteria under which the proposed ratio was 
derived. 


Those concepts which the interest groups understood 
least and therefore desire detailed clarifications on, are 
the customer charge and the interruptible service (by tendered 
bid) options. On the customer charge, much uncertainty and 
concern has been expressed over the basis for differences in 
Hydro'srcustomer scnerge to municipal utilities. as..well. as. the 
type of guidelines under which a utility can utilize this charge 
to recover its own revenue requirements. On the interruptible 
SERV 1Ce) Opti Ona tines Pramarye concerns.are also twofold. They 
arise over the extent to which the system reserve margin can 
be reduced, and also with respect to ignorance over the pro- 
spective savings which might become available to prospective 
customers under realistic interruptible service prices which 
may result from this option. 


Finally, af the numerous impacts which may be associated 
with implementing or not implementing certain of the scenario 
concepts, two indirect impacts are worth considering for 
their potential consequences. These are the indirect impacts 
that may be associated with: 


(1) Cutbacks in municipal utility services over the 
next few years. 


(2) Inadvertently promoting electric heating in new 
buildings by prohibiting bulk MOC ren Geacn melts 
family dwellings. 


In thes imst case. municipalities may be forced to 
curtail customer services such as renting hot water heaters 
or impelled to reduce operation and maintenance expenses 
even if outage periods increase. The cost of consumer 
purchases of new water heaters and the costs to Ontario 
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businesses of slower power restoration service may be causes 
for concern, at least in the short term. 


In the latter case, the probable attractiveness of 
individually metered electrically heated units as against 
alternative power sources (i.e., bulk metered natural gas 
units), may encourage developers to "go electric" wherever 
feasible. Unless natural gas becomes substantially. less 
expensive than electricity in the near future, such a policy 
as banning new bulk electric meters may prove to be quite 
promotional ef-etectricityrconsumptton-—“Tirts.--im-—turns may 
have consequences for the growth rate of electric power 
in the long term. 
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INTRODUCTION 


This study attempts to assess how raising the price of electricity 
and changing the rate structure would affect industry. Because 
of the limited time and data available, only nine industries, using 
fairly large amounts of electric power per unit of output are se- 
lected for in-depth analysis. In this study the words electricity 
and energy are not used interchangeably. The term energy is 
used to signify all forms of commercially available energy such 
as gas, oil, and coal. 


A. EFFECTS OF INCREASING RATE LEVELS FOR 
ELECTRICITY 


1. Short Run’ 


All indusiries in Ontario face increasing electricity costs. But 
some consume more electricity per dollar of output than others; 
and on them, obviously, the rate increases would have a greater 
effect. Thus these industries (some critics claim) would be at a 
disadvantage in competing, whether with domestic producers of 
other products or with foreign producers of the same products. 
Close inspection proves this claim to be overstated. For it is de-, 
rived from a static model: in other words it assumes nothing 
would change except the price of electric power, whereas in re- 
ality other variables keep changing too. Wages, for instance, 
which are often the largest component in production costs, are 
climbing too. Moreover, the producer can often use electric en- 
ergy more efficiently and so cut back his demand for it; he can 
also raise the price of his product, though only of course, as 
much as the price elasticity of demand allows. Similarly one 
must take care when discussing foreign competition. Energy 
scarcity is a problem in every industrialized nation; producers in 
other countries are not immune from its impact either. In the 
short run, Canadian energy prices generally will approach world 
prices, starting from a level which is now below U.S. prices. 


Although this paper seems to focus on the effects of increased 
power rates on employment and on industries’ plans to relocate, 
the adjustments through which an industry copes with cost in- 
creases (conservation, wage reductions, and price) are dis- 
cussed throughout. The finding was that the increase in rates 
for electricity forecast in 1975 (75.9 per cent over the years 
1976-1978, or about 40.0 per cent in real terms)? 

may cause the industries to discharge about 1048 hands, or 
about 2.7 per cent of their 1972 workforce. In seven of these in- 
dustries, however, the historic trend of rising employment may 
save 580 of these jobs. On the other hand, our analysis of the 
determinants of industrial relocation (and location) shows little 
tendency for the industries to relocate. What we can draw from 
these results, then, is this: /n view of the minimal effect they im- 
pose on most electrically-intensive industries, rate increases are 
not expected to exert any significant impact on industries which 
use far less electric energy as a percentage of value added; sim- 
ilarly, the effects on the Ontario economy as a whole are ex- 
pected to be minimal. 


2. Long Run? 


As this study has confirmed, a higher price for electricity could 
result in fewer jobs in the power-intensive industries. Taken by 
themselves, however, these losses overstate the impact of an in- 
crease in the power rates on employment, since it is likely that 
the jobs eliminated in one sector of the economy would be 
counterbalanced somewhat by new jobs in others. One must 
therefore distinguish between a structural shift in employment 
opportunities and an absolute decline in available jobs. To put it 
another way, there may be a shift within Ontario manufacturing 


away from the energy-intensive industries, as a group, and to- 
wards the less energy-intensive industries, because the relative 
rise in energy prices favours the latter as compared with the for- 
mer. 


Despite its energy deficiency* (compared to Alberta, British Co- 
lumbia, and Quebec), Ontario will remain, by and large, a fav- 
ourable location for industries. This is simply because 
established industrial centres do not normally decline just be- 
cause their electricity and other energy grows dearer. 


In most industries, electricity costs form a very small percentage 
of overall production costs. Factors such as costs and availabil- 
ity of raw materials, labour and transport costs, and proximity to 
both commodity and financial markets® are usually more impor- 
tant for determining plant locations.® An examination of these 
factors shows that Ontario retains the advantages it has so far 
enjoyed. In other words, new industries, and plants of existing 
industries (mainly less energy-intensive ones), will continue to 
choose to locate in Ontario. One can foresee the establishment 
in Ontario of industries manufacturing energy-saving and anti- 
pollution equipment (given that many research centres are lo- 
cated here), and the expansion of uranium mining. These new 
industries would provide alternative opportunities for employ- 
ment, and so offset the immediate loss of jobs owing to higher 
prices for electricity. Excepting uranium mining, Ontario will also 
avoid the negative social and environmental impacts associated 
with large scale oil extraction and coal mining. 


Past experience of economic development in various industrial 
countries shows the importance of the tertiary sector, which Is 
labour-intensive. In the take-off stage, the manufacturing sector 
contributes the largest employment growth, but the increase of 
employment in the tertiary sector exceeds the increase in em- 
ployment in industry when an economy matures. Indeed, the 
service industries employ over half the Canadian work force. 
That being so, one can predict that alternative opportunities for 
employment will appear in these sectors as the provincial econ- 
omy matures further in the 1980s. The recent and anticipated 
increases in fuel prices should accelerate the process, as en- 
ergy-intensive industries adopt energy-saving technologies. 


B. EFFECTS OF CHANGING RATE STRUCTURES 


1. Short Run 


It is argued that the present rate schedule does not adequately 
reflect the actual cost of producing electricity. A four-part tariff is 
proposed in its place. The new system, based on marginal-cost 
pricing, would differ from the prevailing one in two important 


'The concepts ‘short’ and ‘long run’ are a very useful theoretical tools. But then 
the question arises, How long should a short (or a long) run last? For analytical 
purposes, the short run as defined here is arbitrarily confined to the time horizon 
from 1976 to 1978, and the long run is the years beyond. 

The figure 75.9 per cent merely represents the nominal increases in the power 
rate forecasted. Now let us use the annual changes in the Consumer Price Index 
(CPI) as a proxy for inflation. The anticipated increases in average annual CPI 
levels are as follows: 1976, 8.7%; 1977, 7.5%; 1978, 7.5%. The total increases in 
the CPI, therefore, are 25.6 per cent over the 1975 level. If one assumes the price 
of electricity to be fully indexed, the real increases in the power rate will be 40.0 
per cent (75.9% - 25.6%). 

3Readers should notice that certain statements made under this heading are 
relevant to the short run to some extent. 

4With the exception of uranium. 

5Ontario's large population, which has the highest total real income in Canada, 
provides the largest domestic market on the one hand, and the adjacent New York 
State provides an equally attractive foreign market on the other. Similarly, Ontario 
and New York are financial centres of Canada and the United States, respectively. 
6It must be emphasized that energy prices are rising in other jurisdictions as well. 


ways. Firstly, it would place more emphasis on the energy 
charge, and second it tracks time variations in costs. 


On-peak users of electricity, now subsidized by off-peak users, 
would have to pay a higher rate under the new system; off-peak 
users. on the other hand, would pay a lower rate because the 
total costs of producing electricity are lower off the peak. It fol- 
lows therefore that if the producer wished to maintain a least- 
cost operation, he would need to make the best use of the off- 
peak provision. Some of the measures he would need to take 
are reshuffling work to night or weekends, rescheduling the 
electrially intensive parts of operation to off-peak hours, and, at 
a time of slack market demand, maintaining off-peak operation 
while cutting back on-peak operation. lron foundries, for in- 
stance, could conceivably benefit from the new rate structure. 
Because of a low use factor compared to installed capacity, and 
the operation of one shift, these plants should have no great 
difficulties in relocating much of their electrically intensive prod- 
uction processes to off-peak hours. However. this flexibility 
would not be economically available to most power intensive in- 
dustries, at least in the short run. Many would have to pay a little 
more. 


2. Long Run 


The longer the time horizon, the greater the adjustments will be. 
To take the full advantage of peak load pricing, the producer 
can presumably undertake to expand his plant capacity. The 
question then becomes, Does the benefit justify the cost? As it 
turns out, it often does not pay to build excess plant and then 
use it part-time only. 


As was noted above, the proposed new schedule is derived 
from economic theory, and would attempt to convey as much 
relevant cost information as was practical. When given the cor- 
rect price signal, the customer, would decide on a level of use 
that minimize his costs or maximize his utility. This demand in- 
formation in turn would feed back to the system planners, who 
would then decide on optimal load growth and generation mix 
accordingly. The resulting consumption and production patterns 
would thus lead to an efficient allocation of the resources de- 
voted to producing electricity. 


Implementing marginal-cost pricing might give Ontario an ad- 
vantage over jurisdictions that did not do so. The reason Is sim- 
ple. Each jurisdiction is endowed with certain resources at any 
time, and these have to be allocated between the energy sector 
and other sectors in the economy. Therefore, if electricity is pro- 
duced beyond the socially optimal amount as a direct conse- 
quence of improper pricing, too few resources will be allocated 
to potentially more desirable activities. The new rate structure, if 
properly effected, would mitigate this danger. 


The accompanying diagram illustrates the development of this 
chapter. 
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Il. THE IMPACT OF RATE INCREASES AND A CHANGE IN RATE STRUCTURES ON 


INDUSTRY IN ONTARIO, 1976-1978 


A. PURPOSE OF STUDY 


This chapter focuses mainly on the short-run effect of rate in- 
creases on employment in the Ontario manufacturing-indus- 
tries, and on plans of existing industrial establishments to 
relocate.” 

Since a comprehensive study covering every industry in the 
province was beyond the scope of the report, only several elec- 
trically intensive industries were chosen for study in depth. 


Section A-1 outlines the theoretical perspective. Section B as- 
sesses the maximum possible effect rate increases could have 
on direct employment. Since these estimates were initially made 
under a set of restrictive assumptions, an attempt is made to 
modify them in Section C, which presents revised estimates rep- 
resenting ‘most probable’ effects. Section E briefly discusses 
the potential effects of a change in rate structures on the indus- 
tries. Apart from its effect on employment, a higher price for 
electricity might induce firms to relocate to other places where 
electricity was relatively cheap. Section D is devoted entirely to 
investigating this potential for relocation. A brief discussion of 
the limitations of the results concludes the chapter.® 


Section A-1 gives the economic optimum for inputs, including 
electricity that a company would use in production. This theoret- 
ical approach Is a useful perspective within which the practical 
approach to the problem should be viewed (see Section B). 


Theoretical Perspective 


Together with capital, labour, and raw materials, energy consti- 
tutes a basic ingredient of the manufacturing-process. Let the 
following be the production function: Q = f(K,L,Z,E), where 


1. Q = quantity of output, 

2. K = units of capital, 

3. L = units of labour, 

4.Z = vector of raw materials used, and 
5. E = vector of energy consumed. 


The E vector contains all energy inputs employed in production: 
including natural gas, oil, and electricity. While each kind of en- 
ergy contributes in one way or another, this study is concerned 
mainly with electric power. In theory, each factor of production 
should be used up to the point where its marginal product per 
dollar's worth equals the marginal product per dollar’s worth of 
any other factor. 


Marginal product of factor A/Price of factor A = Marginal prod- 
uct of factor B/ Price of factor B = ..... = Marginal product of 
factor Y/Price of factor Y.9 


Note. The marginal product is the increase in output that results 
from increasing the amount of an input by one unit, the amounts 
of all other inputs remaining the same. 


Other things being equal, an increase in the price of electricity, 
will throw this condition out of equilibrium, and readjustment will 
necessarily follow. To illustrate, suppose only two inputs are 
used in production, electric power and labour, so that in equilib- 
rium MPP_/pe=MPP, /P, 


where 
1. MPPi= Marginal physical product of input i, 
2. E= Units of electricity, 


3. L= Units of labour, and 
4. P,;= Price of input | 


Note.The marginal product of an input is defined in terms of 
physical units of output. It is therefore often called the ‘marginal 


physical product’ or ‘MPP’. 


Now suppose the price of electricity increases while the wage 
rate remains constant, as a result of which MPP_/P_ >MPP, /P,. 


in order for the condition to return to equilibrium, either MPP_ 
must go up, or MPP, must go down, or both. The requirement is 
fulfilled when the producer employs less electricity and/or more 
labour; and the result is a declining physical product. 


B. MAXIMUM EMPLOYMENT EFFECT 


Although the electricity costs of the nine electrically intensive in- 
dustries are projected to 1980 on the basis of 1972 and 1973 
spending, this analysis will centre on 1976-1978. Before consid- 
ering the methodology, one should keep in mind the assumption 
that, initially, the whole impact of increased costs for electricity 
would be absorbed by decreasing the outlay on labour. That Is 
to say, despite a higher price, the producer decides to take the 
same amount of power, and to pay for the added costs, he re- 
duces his outlay for labour by an equal amount. Yet owing to 
unexplained variables, he manages to maintain his previous 
level of output with fewer employees. Furthermore, we make the 
following assumptions: 


1. No change in profit margins; 

2. No conservation measures; 

3. Downward rigidity in wages: 

4. Absence of substitution between factors; 

5. No effect on product prices; and 

6. No demand growth and no change in market share. 


The nine industries chosen for analysis are listed in Table B-1. 
(Table B-2 surveys the intensity of electricity use in various in- 
dustry groups.) An examination of these statistics reveals an in- 
teresting feature of the Ontario manufacturing sector, which in 
1972 consumed more than 24.5 billion kWh, representing about 
35 per cent of all the electricity Ontario Hydro and the associ- 
ated municipal utilities sold'® The nine electrically intensive in- 
dustries accounted for 8.7 per cent, of total value added (a 
rather small share), and similarly employed a small fraction of 
the total number of employees in Ontario manufacturing (only 7 
percent); but they used 47 per cent of the total electricity that 
sector purchased. As an educated guess, the abrasives industry 
might be the one most affected by any rate increases, because 
in 1972 electricity costs were equivalent to almost 19 per cent of 


its value added (for the eight other industries in the group, the 
figure is below 10 per cent). 


7What conclusions we draw can also be a 
They are more mobile than the existin 
their capital has been committed. 
8The purpose of the study, as mentioned above, is to investigate the effects of rate 
increases on the Ontario manufacturing sector. Little will be said about the kind of 
response which an industrial establishment makes to cope with the situation: P 
instead, major attention is paid to the overall impact of power rate changes on the 


economy. The reason is that case studies on ami 
icroeconomi 
reported in the Hittman Report. ego been 


°The mathematical derivation of the e 
standard economic textbook 
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pplied to new entrants into the industries 
g industrial establishments in that none of 


quilibrium condition may be found in any 


Personal Income Per Capita in Each Province TABLE B-1 


As Percentage of National Average, 1960-71 


Nfld PEI NS NBO *Que Ones Man Sasky Alta @BEWCONWE Canada 


1960 56 B78 Ve 7:Gte 16 Boe By Solel a 99 89 LOO gL 1S 106 100 
1961 58 Oi Ot OC BO aml Lown. OF 71 IVOe ITS 97 100 
1962 56 GO nitwi7 6 sic66ve 06891 noilgh Ze 98 93 108 P11 2 88 100 
URNS ee 56 Sawer) ples oe ate © ead ly Sa deena 98 95112 84 100 
1964 Sy Ohitd aa Om wOSaengs last ag 96 85 20. eo 86 100 
1965 59 60: 757 68. 390 1 116) 0n 90 Oe SNA 80 100 
1966 60 60)4"97 5581695 890 IehG 92 93 LOO” ob 12 81 100 
1967 61 62) 77 697.790 THe -2295 81 se Regs ib 82 100 
1968 61 O45 whisinl Org B9Gq LL] 97 85 100 108 86 100 
1969 61 OP M77 izi7los(SSay118 94 81 OO LLO 87 100 
1970 64 OTE 1S = Wil Spey V8. 08 ly 100m LO8 84 100 
Lo7L 65 Ofgem ae WOO -TL7s “OY 82 100. 109 76 100 


Source: Government of Canada, Economic Review (Ottawa: 
Information Canada, April, 1973). 


MANUFACTURING INDUSTRIES IN ONTARIO TABLE B-2 
1964 - 1972 


COST OF ELECTRICITY AS PERCENTAGE OF "VALUE ADDED" 


sIc Industry 1964 1965 1966 1967 1968 1969 1970 1971 1972 
10 Food & Beverage 901 944 gedit 914 so > 91d OT 963 Ss 
15 Tobacco Products 25 643 - 586 mae .578 .970 614 .63 5) 
16 Rubber & Plastics TSO a Soo Ames 5 3 S84 cele aid, 1502 Ob eo 2 Ome el O4 Oe all 55) 
17 Leather Products . 769 . 788 Tel) 805 -823 - 850 - 861 - 837 -82 
18 Textiles UGS 2 umes OL eel DOME L622 i7 me Le O7n aml, G5 4mm OSOn mal 78 
23 Knitting Mills -565 .685 495 . 869 93 eel 977 -910 oil 
24 Clothing meee . 364 303 +392 . 378 - 382 .374 aS cil - 36 
25 Wood Soe ez Cee 208 Mo MAZE gE WG SRK | RES Aro RS Sybt I S6 99 W1t39 
26 Furniture & Fixtures oe .703 . 706 694 744 stLeoih . 826 841 .76 
27 Paper & Allied Bo284 G25 GMa 7 YAO88is WA LOSieue3 983 45835 6 55,220.. 05.04 
28 Printing & Publishing SOL] .500 -496 «474 492 -497 S20) -518 noe, 
29 Primary Metals ASUS ESIGLES Ae ley eC SKN SIMA CR RCYAS CASEY) BIC NN. Syl 
30 Metal Fabricating 854 . 838 843 . 884 -928 0 LO el 003 2 OS 
31 Machinery 667 -611 .610 ODD) .689 . 663 . 708 179 .84 
32 Transportation Equip. .750 . 746 . 786 -740 -851 SUHONSIE SACOM YAor smal WesCo OSE” eilES(O}r 
33 Electrical Products . 800 794 . 726 .816 -849 852 899 Ashe? . 80 
Se oueMecalL lic Mineral cs 269egnS 0s) ee s.55)) 096245 36S Omen 352200 So G0 ase 2050 se 
36 Petroleum & Coal SOLO ee OL ool Sages 902. 3. 94G0R 4.32. yaoi a Gils meme) 
37 Chemical ZrisOene OOS mm sOS2. 0 26925 sac 915) 992.800) 56520) 955220 NOG 
39 Miscellaneous Mfg. . 646 Sl ites, .660 644 -605 .627 . 730 . 762 ols} 

All Manufacturing 1.56 iboS)s) 1.54 Ino) Wey ske) 1.56 1.78 1.74 1.69 


Source: Power Market Analysis Department, Ontario Hydro, based on Statistics Canada data. 


5 


The estimation is made in three stages. First, the electricity costs 
of the nine industries in 1972 are inflated for every year onward 
to 1980 on the basis of the escalation forecasts of Table B-3 
(See Table B-4), assuming electricity consumption remains at 
the 1973 levels. 


TABLE B-3 


Escalation Forecasts 
All Manufacturing Industries* 


% Change in % Change in 


Year Electricity Costs Labour Costs 
1974 So - 

1975 10.0 WSh5 5) 
1976 22,0 ibys) 
1977 DSva fd OS 
1978 1/20 9.0 
1979 1bSy 14 WAR Ae, 
1980 9.8 ihe 
Source: Ontario Hydro, Office of the 


Chief Economist, January 1976. 


Second, annual salaries are projected with the same technique 
(See Table B-5); the base year in this case is 1974. And finally, 
to calculate the maximum effect on employment, the added cost 
each industry incurred in one particular year is divided by its av- 
erage annual salary plus fringe benefits (fringe benefit costs in 
the context of this study are assumed to total one quarter of the 
employers’ labour cost)."" 

The results are shown in Table B-6. In terms of the total number 
of employees discharged, the pulp and paper mills and the 
chemical industry may have to dismiss the most (1857 and 1076 
respectively); but as a percentage of total 1972 employees, the 
cement (15.3 per cent) and abrasives (14.9 per cent) industries 
have to make the largest reduction in their respective work 
forces. Altogether, the group has to reduce its workforce by 8.0 
per cent. 


The percentages are given in terms of 1972 employment levels 
in each industry to afford some comparison with published data. 
At the time of writing, fully comparable data were not available 
for any more recent year. In terms of 1978 employment one may 
fairly presume the percentages would be smaller for industries 
where employemnt is rising and larger for one where it is falling. 
However, any increase in employment is somewhat offset by the 
assumption that the use of electricity in each industry would re- 
main at the 1973 level. Forecasting sales or output for each sep- 
arate industry to 1978 was beyond the scope of this study. For 
some, (such as pulp and paper), output in 1975 was erratic, and 
for others (such as abrasives) the future was uncertain. 


Finally the estimates must be qualified. As the reader may have 
noticed, the escalation forecasts are for all intents and purposes 
forcasts for all manufacturing industries rather than for individ- 
ual ones. Inasmuch as all forecasts are conditional, and the 


present study is not meant to describe real events In 1978 
(which would be impossible) but to indicate the probable direc- 
tion and magnitude of the effect of rate increases, this limitation 
will not invalidate our analysis. 


C. ASSUMPTIONS REVISITED 


The previous section has studied the maximum employment 
effect possible under a set of very restrictive assumptions. How- 
ever, it is inconceivalble that an employer would accommodate 
a higher price for electricity solely by adjusting labour costs 
downward and at the same time could maintain the same level 
of production with fewer workers. More likely he would consider 
every option he had available, including using less electricity. To 
this end, empirical results are very telling. The long-run price 
elasticity of industrial demand for electricity in the United States, 
as Table C-1 demonstrates, may be elastic. 


TABLE C-1 


Price Elasticity of Demand 


For Electricity in Industry 


Short-Run Long-Run 
Fisher & Kaysen =O PAL NE 
Baxter & Rees NE -1.50 
Anderson NE =e 2 
Mount, Chapman 
and Tyrrell NE -1.20 
Lyman (-1.40) 
Note: NE = ‘not elastic’ 
Source: Volume II 


That is, an increase in price of 1 per cent would lead to a de- 
crease in the use of electricity of more than 1 per cent. The evi- 
dence gathered for Ontario is less impressive. Its magnitude 
probably varies around -0.6. With this information in mind, let us 
now relax the assumptions made earlier and analyse how man- 
rey and labour would react to increased rates for electrici- 
y. 


1. Summary 


Two things will be examined here: elasticity of demand for a 
firm's product, and its future growth prospect. When the de- 


“Foust observed in 1967 that ‘'Since the end of World War II wages and salaries 
have tripled. In the same period employer's costs for employee benefits have 
increased almost six fold...today employee benefits cost American employers an 
average of almost 20 per cent of payroll.” (Foust, The Total Approach Concept, 
10.) More recently, Levin put the estimate at between one quarter and one third 5 
the employer's labour cost (Levin, Negotiating Fringe Benefits). In 1962, a 
Canadian study found that average outlays for fringe benefits ranged from 18.2 
per cent of the payroll in Iron and Steel, and Metal Products and Machiner to 28.9 
ears ria colegio Furthermore, it reported that the total outlays a ae 
nited States and Canada followed an i imi 
(See Fringe Benefit Costs in Canada.) Consequently rig ee es 
equal one quarter of annual salary are adopted here. aoe 
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MAXIMUM EMPLOYMENT EFFECT Tan iensec 


AS nok 
Total Loss 1972 
1976 LOT 1978 (1976-78) employment 


Pulp & Paper 


Mills 601 706 585 1892 S03 
Industrial 

Chemicals B42 401 SS 1,076 ee) 
Petroleum 

Refineries 82 96 79 2 yi Qi/ 
Smelting & 

Refining 147 173 144 464 USA 
Iron Foundries 65 76 63 204 OD 
Cement Ny, 67 oo 179 1543 
Abrasives 94 a: 92 2o7, 14.9 
Lime THO 122 10 Ewe Oru 
Misc. Petroleum 

& Coal Products 2 2 2 6 Sigil: 
Total 5 hosisea£ 

emp Lloyment 4,407 


As %Z of totalhel672 
employment of the 
9 industries ote 


mand is inelastic, the producer can pass on at least part of his 
added outlays to his customers without significantly diminishing 
their demand. In an extreme case where the elasticity is zero, it 
is theoretically possible to raise the price by exactly the same 
proportion as costs without losing sales. Our estimate of direct 
employment effects, as outlined above greatly overstates the 
potential effect on employment under such circumstances. De- 
mand that is very sensitive to price changes, on the other hand, 
does not leave the producer with much room to manoeuvre. He 
has to accept a reduced profit margin, or a lower volume of 
sales, or a combination of the two. 


While both perfect and zero elasticities are theoretically interest- 
ing, demand for most commodities probably lies betwen these 
two extremes. That is to say, the impact of rate increases for 
electricity is usually shared between producers and their 
customers. !2 


Unfortunately, price elasticities are not available for the nine in- 
dustries under study, and we have to rely on other indicators to 
throw some light on how increases in the cost of electricity 
would be shared between producers and consumers. Profitabil- 
ity ratios, which are used for this, are a function of a host of vari- 
ables, including price elasticity and managerial skills. One could 
expect an industry enjoying high returns to find it comparatively 
easy to overcome a profit squeeze from rate increases and still 
maintain reasonable returns. 


Moreover, an industry with a history or relatively stable profits 
could presumably look back on past experience and come up 
with some notion of the linkages between profits, price, and 
sales. Then it could decide with some confidence what percent- 
age of electricity cost increases to pass on to customers in the 
form of a higher product price. In contrast, industries with 
fluctuating profits lack this information. The fluctuation itself may 
reflect the stochastic characteristic in a number of important 
variables, but it is difficult for producers of these industries to 
separate the influence of price changes from that of other varia- 
bles. It is conceivable that a slight price increase might intensify 
the amplitude of fluctuation and create a higher degree of un- 
certainty. That management is in general risk-adverse leads us 
to the proposition that industries under this circumstance are 
slow to adjust their prices upward. In other words, the burden of 
rate increases would be borne mainly by the producers, at least 
at the outset. 


lt should be pointed out before we proceed to examine the ta- 
bles that the financial data collected for various industry groups 
relate to Canada as a whole. However, since Ontario ranks as 
Canada’s chief industrial centre, the pattern of its financial sta- 
tistics closely resembles that of the whole country. A more seri- 
ous problem, though, is its aggregation. Since each individual 
industry group comprises a number of industries, a group aver- 
age may not be representative of some particular industry at all. 
Future improvement upon the present study must therefore in- 
clude refining this datum. Table C-2 records the profitability rat- 
ios of five industry groups, to which the nine electrically inten- 
sive industries belong. As a frame of reference, industrial 
average profitability is also presented. The table shows the man- 
ufacturing sector arrived at a peak ratio of returns in 1964, but 
was faced with a deteriorating market from then on, reaching a 
low point in 1970; conditions in the four years to 1974, however, 
have improved greatly. With this information as a point of depar- 
ture, let us look at the five groups one by one. 


To start with, the pulp and allied industries and forestry have an 


10 


erractic pattern of profitability over time. Until 1967, the ratio 
was higher than the industrial average, but since then, cee 
for 1974, it has fared badly. Above all, it fluctuated widely, be- 
tween 2 per cent and 16.2 per cent. Recall, though, that one 
can attribute changes in the profitability ratio to two sources: 
profits and assets. A fluctuating ratio may reflect no more than 
erratic behaviour of the variable assets. It is necessary, there- 
fore, to inspect the actual profit statistics. Again the data in Ta- 
ble C-3 lend weight to the contention that the profits of this 
group vary unpredictably. : 


Next let us look at the primary metal industries. It is obvious that 
this group closely followed the trend set by all manufacturing In- 
dustries, except that the ratio was consistently lower. At the 
same time, the original profit data, 1973 and 1974 excepted, re- 
veal a relatively stable pattern throughout the period. It is inter- 
esting to note the similarity between this group and non-metallic 
mineral-products industries. The latter likewise performed less 
satisfactorily than the rest of the sector. Only in four years did 
their profitability ratio rise above the industrial average. Never- 
theless, this group’s returns on capital were not so very well be- 
haved, but moved between 4.2 and 13.2 per cent. The statistics 
in Table C-3 bear this point out. 


Of all five groups, the petroleum and coal-products industries 
performed most impressively. Their returns on capital continued 
to grow throughout the entire period, regardless of the state of 
the economy. Specifically, profits rose from $177 million in 1962 
to $1422 million in 1974, whereas total assets increased from 
$2950 million to $9753 million during the same period. Thus the 
manufacturers of these products have two major courses of ac- 
tion to choose between. They can either shift a large share of 
rate increases for electricity to their customers without affecting 
sales, or else accept a lower level of profits. A profit-maximizing 
firm would probably adjust itself through a higher price when- 
ever possible. Finally, the chemical products industries reported 
an above-average profitability ratio. Nevertheless, this group did 
show a cyclical pattern similar to the sector as a whole. 


To summarize, in view of the foregoing discussion, we can rank 
the five groups in terms of profit stability as follows: 


1. Petroleum and Coal-Products Industries 

2. Chemical and Chemical-Products Industries 
3. Primary Metal Industries 

4. Non-Metallic Mineral-Products Industries, and 
5. Pulp and Allied Industries and Forestry 


It must be reiterated that the price elasticity of a company’s 
product differs from its profitability ratio; as a means of assess- 
ing how much of the burden of rate increases the producer can 
pass on price elasticity remains the best indicator. However, its 
unavailability entails using profitability ratios in its place. . 


Moreover, business Managers have often no measurements of 
demand elasticity. Although they have a ‘feel’ for the elasticity of 
their Own product, what weighs most with them when they de- 
cide to pass on a cost increase to their customers is the need to 
ensure stable profits, unless some quite different corporate ob- 
jective is overriding.13 Our evidence indicates a more uncertain 
market for the pulp and Paper products than for others, and it 


12F i iti i ici 

eee detailed exposition of Price elasticity and the share of burden, see 
'3See Oxenfeldt, Industrial Pricin 
Prices and Incomes Commission 
Canadian Prices. 


9 and Market Practices (New York, 1951), and the 
, The Short Run Impact of Foreign Inflation on 
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Source: Calculated from Table 


Ratios and Profit Margins of Manufacturing 


TABLE C=-Z 


Tudustries and Selected Industry Groups 


1962 1963 1964 1965 1966 1967 1968 ©1969 1970 19711972 
| (Percent) 
Total Manufacturing Industries 
8.7 9.6 10.3 10.1 9.5 7.8 8.3 8.8 6.4 Ue) 9.2 
7.4 8.0 8.4 8.0 7.5 6.3 6.6 6.9 5.2 6.1 6.8 
Pulp and Allied Industries, and Forestry 
11.3 11.7 13.1 11.0 10.5 6.0 5.2 7.0 3.6) 2.0 3.0 
14.2 14.0 16.0 1359 12.6 8.0 6.8 8.7 4.9 2.8 She) 
Primary Metal Industries 
702 7.5 9.4 10.8 9.4 6.2 6.9 6.3 6.7 G2 6.4 
10.7 10.9 12.7 14.1 11.9 8.8 9.5 8.2 8.4 8.0 8.0 
Non-metallic Mineral Products Industries 
7.4 7.2 10.6 10.7 11.5 5.6 6.3 Ue 4.2 8.2 8.9 
8.2 7.7 10.7 10.8 12.8 6.4 6.7 7.5 5.1 8.1 8.2 
Petroleum and Coal SOE, Industries . 
6.0 5.7 6.2 6.5 7.4 Pe) 7.7 7.2 7.9 9.4 10.0 
eee Tee epee BLGthh. 930" 9,3) 19,8 > 8,7) “9sMGLe! Tice 
Chemical and Chemical Products Industries 
10.0 12.1 13.4 13.3 12.7 10.4 11.2 11.3 . 9.6 10.0 11.6 
8.9 9.9 10.8 11.0 10,2 8.9 9.6 9.0 7.8 8.0 8.9 
C-3 


1962-1974 


12,1 


8.1 


8.8 


12.1 


929 


13.8 


14.0 


1974 


13a 


WAST 


12.2 


P32 


10.4 


17.8 


SS) 


197 


12.6 


TABLE C-3 


Financial Statistics 


1962 1963 1964 1965 - 1966 1967 1968 1969 1970 1971 1972 1973 1978 
(in million dollars) 
Manufacturing 
Profit before i sf 
tax 2082. 2430-2 «2801. «= 2994 ~= 3079-2776 = 3135. 3499-2706 «= 3516 = 4346 = 6163 81 


Total Assets 23787 25183 26980 29532 32310 35423 37339 39480 42109 44108 46801 50853 59102 


Sales 27988 30062 32959 37142 41021 43784 47100 50642 51875 57509 63208 75762 92256 
bitty OTN saline ta Miin Sui a a OE a EI I eT ey a bn Sa 


Pulp and Allied Industries, and Forestry 
Profit before 


tax 370 395 480 451 478 304 278 385 217 129 1S0 578 1187 
Total Assets 3261 3355 3651 4090 4528 5044 5262 5489 6019 6166 6325 6512 7305 
* Sales © 2509 2807 2998 3232 3781 3786 4040 4405 4359 4476 5052 6067 7967 


Primary Metals Industries 


Profit before : 
tax 222 237 316 384 336 259 303 284 314 309 323 465 766 


Total Acsets 3069 3145 3331 3552 3565 4142 4348 4483 4657 4907 4946 5239 6004 


Sales 2065 2174 2486 2723 2814 2911 31.73 3456 3718 3821 4011 4883 6232 


Non-metallic Mineral Products Industries 


Profit before 


tax 68 68 105 114 142 73 85 112 G7ie e136 156 235 295 
Total Assets 907 O44 So) 1060 1229 1286 1345 1485 1580 1646 1737 1931 2220 
Sales 825 872 979 1052 1104 1130 1266 1493 1298 1666 1886 2356 2812 


eee 


Petroleum and Coal Products Industries 


Profit before 
tax 177 187 214 239 291 317 350 343 397 501 585 909 1422 


Total Assets 2450 3256 3410 3633 3885 4204 4510 ‘4699 . 4986 5305 5943 6549 7953 


Sales 2432 2565 2750 2952 3224 3415 3688 3909. 4151 4636 5119 6465 9143 


oe, ee 


Chemical and Chemical Products Industries 


Profit before 


ae 1695 177, 205. 42232 242 217 259 270 243 269 326 423 710 
Total Assets 1489 1454 1524 1738 + =:1899 «2069S «2296 «= 2380 = 2521-2667 «2805 3040 3592 
gales 21656 «=—«:1772,—S «1887 = 2096 = 2364 = 2429-2689 «2983-3096 ~S 33473635 4296 5628 


Source: Statistics Canada, Industrial Corporations, Financial Statistics, various issues, 
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follows from our proposition that industry will find it harder to 
shift the burden of rate increases to its costomers than (say) the 
petroleum industry. 


Pulp and paper, though, is something of a special case. The 
background study on it therefore used year-by-year forecasts of 
selling price, to take account of the unstable profits. 


Apart from the elasticity of demand, future demand outlook will 
also affect employment. In any of the nine industries, substantial 
increases in the demand for a product could more than offset 
the ill effects on employment of higher prices for electricity, so 
that employment rose rather than fell. 


To predict future demand is not an easy task, especially when 
one is making a forecast for 1978 based on information avail- 
able up to 1973 or 1974. Nevertheless, profit margins provided 
in Table C-2, and past annual growth rates presented in Table 
C-4, do shed some light on the prospect of industry. Most of the 
industries enjoyed good market conditions during the past sev- 
eral years and earned respectable profits. The Canadian econo- 
my, however, has not performed well since then. The change in 
the domestic economic environment is further complicated by 
the world recession of 1974-75 which has severely affected 
industries dependent on exports (e.g., metal and pulp and paper 
products). Moreover, as long as high interest rates in Canada 
and large-scale borrowing abroad keeps the value of the Cana- 
dian dollar high, industries exporting price-elastic products will 
lose export sales. A growth rate of 5.1 per cent for the paper in- 
dustries, for example, is unlikely to be maintained. The Eco- 
nomic Council of Canada in fact predicts growth rates for that 
industry group of 4.4 per cent for 1973-1977 and 4.8 per cent 
for 1977-1982. 


TABLE C-4 


Real Domestic Product, Annual Growth Rates of 


Selected Industry Groups, Selected Period 


1935 1947 1961 1966 1970 
-1973 -1973 -1973 -1973 -1973 
Manufacturing By 5} SES 6.0 4.9 0) 
Paper and Allied 
Industries 4.7 Sig 5 4.0 4.0 Sie 
Petroleum and Coal 
Products Ind Tied Yoh DAE) O59. 10.5 
Chemical and 
Chemical Products 
Industries Had Tats Heo): 6.1 6.9 
Primary Metal 
Industries = = Baw, 3.9 3.8 
Non-Metallic 
Mineral Products 
Industries WSs 6.0 4.6 4.6 10.0 
Source: Statistics Canda, Index of Real Domestic 


Product, 


1974 Supplement. 


The petroleum and chemical industries, on the other hand, will 
continue to have an above-average growth in manufacturing on 


the basis of past performance. The forecasts of the Economic 
Council of Canada predict 5.4 per cent and 5.9 per cent for the 
chemical industries for the same two periods mentioned 
above.'4 


While the primary metal industries show the lowest rate of 
growth, and do not seem to improve much, the non-metallic 
mineral industries made a tremendous gain in the past few 
years. '® However, the situation is not likely to continue. A much 
lower rate is expected. 


2. Conservation 


As electricity becomes more expensive, one of the options open 
to management is to conserve it. An Ontario Hydro study found 
that ‘‘industry in general has no conservation of electricity pro- 
grams, as they rely wholly on the market system to adjust for 
supply and demand’’.'® As a first step towards this, manage- 
ment can take these actions: 


2. Turning off machines and devices when not needed; 
2. Purchasing more efficient equipment; and 
3. Reducing the amount of scrap during production. 


After these and similar procedures have been followed, further 
power savings require introducing process redesign and other 
innovations. 


The same study reports that the pulp and paper mills, the pri- 
mary metals industry, the petroleum and coal-products indus- 
tries, the chemical industries, and the non-metallic mineral in- 
dustries possess the greatest potential for conservation, 
representing over 90 per cent of the total estimated potential 
(See Table C-5). Altogether, total savings are estimated at about 
4.2 per cent of the 1972 consumption in Ontario.'8 In order to 
incorporate this information into our estimate of employment 
effect, each industry's savings (in dollars), presented in Table C- 
6, are subtracted from the 1972 electricity costs; Table C-7 
shows what electricity costs would have been in 1972 if con- 
servation programs were adopted. The employment impact is 
now re-estimated (See Table C-8). 

TABLE C-6 


Estimated Conservation of Electricity 
(based on 1972 loads) 


Electricity Decrease vi 
Saved In Cost Decrease 
(kWh x 106) ($'000) In Cost 
Pulp and Paper 
Mills 188 IWS SHUG) 4.4 


14Economic Council of Canada, Economic Targets and Social Indicators, p. 178 
and pp. 186-187, 1974. 

15Note that the demand for abrasives products has become stagnant so the above 
projections do not apply to this industry. See Ontario Hydro, Energy Use in the 
Abrasives Industry in Ontario 

16Ontario Hydro, Utilization and Conservation of Electricity in Industry in Ontario, 
p. 3. This section draws heavily upon the materials contained in the study. An 
exception is the abrasives industry where electricity costs account for 20 per cent 
of the value added. See Ontario Hydro, Energy Use in the Abrasives Industry in 
Ontario. 

18Statements in 1976 by the International Energy Agency concerning Canada’s 
poor performance in energy conservation, have particularly singled out the pulp 
and paper industry and the petroleum industry. Consequently, the conservation 
potentials estimated here may be understated. 
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TABLE C-5 


Estimated Conservation of Electricity by Application - 


Ontario Manufacturing Industries. (Use 1972 as base). 


a 


Industry Max. Possible Saving in kW % of 
Group Motor | Process Light Total 
10 | Food and Bev. 20 4.4 2.7 
15 | Tobacco Prod. = = 5 
16 | Rubber & Plastics 6 4.0 1.0 
7 Leather = - 3 
18 | Textiles 14 2.0 1.8 
23 Knitting Mills ic = = 
24 | Clothing Ind. = = % 
25 | Wood Ind. it - 0.1 
26 | Furniture & Fixt. - - = 
27 | Pulp and Paper 3 185 6.0 18.6 
28 Printing & Publish. - - S 
29 | Primary Metals Wane) 106.0 2108 
30 | Metal Fabric 2 a0) OY 
Shi Machinery Ind. 2 33640) - 5.0 OR 
32 | Transport'n. Equip. 12 L520 10.0 B70 356 
389) Bliectrical, Prod. 2 steQy | - 10.0 1.0 
35) Non Metallic Min. 24 80.0 Br0 107.0 ORS 
36 | Petroleum & Coal = = 250) 205.0 UW), 3 
37 | Chemicals 155 34.0 20) Ons ies 3} 
39 | Misc. Manufacturing - - = = x 
TOTAL MANUFACTURING 742 2012 Wo | 1041.6 | 100.0 


Conservation as 
Per cent of 
Application load 4.1 Vas Wo LAD 


Percent Distribution 
of Conservation TAG? 25.6 3549 100.0 


Source: Ontario Hydro, Utilization and Conservation of 
PuecgenicuLye in industry in Ontario, P. 44 


EMPLOYMENT EFFECT RE-ESTIMATED TABLE C-8 


Total Loss As % of 
Of each, Indusery. LO? 
Industry 1976 1977 1978 (over three years) employment 

Pulp and Paper 
Mitts aS OT) Dye, Peso? S29 
industrial 
Chemicals 323 380 316 1,018 On 
Petroleum 
Refineries 64 IES 62 201 ems) 
Smelting & 
Ref ining Pas 168 139 450 ate) 
Tron "Pounacires 56 66 54 PG +6 
Cement 56 65 54 Le5 14.9 
Abrasives 85 100 83 268 line ai: 
Lime 10 12 10 SW ee) 
Misc. Petroleum 
“« Coal” Products Ps 2 u 6 Crab 
lotal=foss. oF 
employment 45139 


Percent of total 

employees 

employed by the 

industries 1.2 


the demand for labour declines, wages fall to maintain full em- 
ployment in the labour market. 


Industrial 
eiecnay rae nie oe In a time of rapid inflation, it is not necessary for workers of an 
Petroleum Refineries 205 1,558 22.1 affected industry to lower their money wages to retain employ- 
Smelting & ment. If they simply maintain a rate of wage increases which iS 

ining tential impact of higher 
Refining 45 B15 32 less than that of other industries, the po é 

i power rates on employment will be substantially lessened. The 
att ee " ini eo degree of sacrifice each worker has to make definitely varies, 
esas ce i =2 depending on how vulnerable his industry is to rate increase. AS 
Abrasives 85 536 9.9 a first approximation, workers of the cement and abrasives in- 
Lime 0 0 0 dustries will be required to make the greatest sacrifice because 
they are faced with the highest possibility of unemployment. 

pial a ere Workers with skills that are easily transferrable, such as secre- 
& Coal Products 0 10} 0 ; 


3. Downward Wage Rigidity 


For the sake of exposition, wage rates for all nine industries 
were assumed in Section B to increase by the same percentage 
as the manufacturing-sector in general. One implication of this 
is that the workers in the industries under study were not con- 
cerned with the possibility of unemployment when they negoti- 
ated new contracts with their employers. They demanded and 
received a wage settlement which would maintain the existing 
relative wage structure. However, a more realistic approach re- 
quires a major modification of this assumption. Classical eco- 
nomic theory assumes flexible wages and prices, so that when 


tarial skills, are unlikely to moderate their wage demands; on the 
other hand, those with skills that. are specialized and particular 
to energy-intensive industries may be expected to lower their 
demands. 


It is worthwhile to mention in passing that the wage and price 
controls that the Canadian government recently imposed have 
had a disrupting influence on this type of adjustment mecha- 
nism. Presumably the 10-per cent ceiling, which is below the 
going rate of inflation, will be reached by workers of both inside 
and outside the manufacturing sector. When this occurs, the rel- 
ative wage structure of industry will remain frozen for the next 
couple of years. Then we have a typical case of downward wage 
rigidity arising from institutional rigidity. Over a longer time hori- 
zon, when the government manages to bring down the rate of 
inflation the situation is likely to change. At that time market 
forces will again emerge as a powerful vehicle of adjustment. 


ELECTRICITY COSTS RE-ESTIMATED TABLE C-7 
1973-1980 
Industry 1973 1974 1975 1976 1977 1978 1979 1980 
(in $'000) 
Pulp and Paper 
Mills 40,470 42,655 46,921 57,244 70,525 82,514 93,571 102,741 
Industrial 
Chemicals 2ORO LZ 128.260 31,086 Shp SOS 46,724 54,667 61,992 68,067 
Petroleum 
Saori ks Bee eo) 7.258 8, 855.10,909° 12.764 14,474 15 g92 
Smelting & 
Refining 10,385 10,946 12,040 14,689 18,097 21,173 24,010 ~ 26.363 
Iron Foundries See 31,9125 4,318 5,268 6,490 77593 8,610 9.454 
Cement 4,188 4,414 4,856 Sy o24 ViPS) 3) 8,539 9,683 ORIG 312 
Abrasives 31, 128) 6,038 6,642 8,103 3,203) “11-680 13 745 14,543 
Lime 643 678 746 910 ae Hy Sb 1,488 1 634 
Misc. Petroleum 
& Coal Products 134 141 155 189 
233 213 310 340 


How far workers are willing to accept a lower level of real in- 
come is an empirical question. However, it must be recognized 
that price adjustment is inherent in, and fundamental to, our 
market-oriented economic system. No matter how powerful a 
union is, it must come to place job security at top priority and 
forgo huge wage increases when the workers’ employment is at 
stake. In short, the workers of the affected industry may absorb 
the rate increases partly in the form of lower growth in wage 
rates rather than in the form of unemployment alone. 


4. Factor Substitutions 


It has been pointed out in Section A that an increase in the price 
of electricity, other things being equal, will disturb the marginal 
condition and necessitate a readjustment process in which 
other relatively cheaper inputs are substituted for electric power 
until equilibrium is re-established. Two input substitutes are of 
special interest here, labour and capital. In theory, if labour and 
electricity are perfect substitutes, the price cross-effect is defi- 
nitely positive: that is to say, the total employment of labour in- 
creases. In practice, however, labour can only replace electric- 
ity within certain limits, the extent of which awaits empirical 
estimation. 


By the same token, manufacturers can use more capital and 
less electric power within certain limits. With time-of-day pricing, 
capital spent on storage facilities for work in progress will permit 
shifting electrically intensive processes to weekends and the 
night-time, and so save generating-capacity. In reacting to 
changes in the price of electricity, capital can be used to replace 
older, eneray-inefficient machinery and equipment with newer 
ones incorporating energy-saving technology. But this alterna- 
tive is not always open, for the simple reason that capital and 
electric energy (and energy in general) tend to be highly com- 
plementary. When more capital equipment is employed (as it is 
in the historical trend, where capital is substituted for labour), 
larger volumes of electricity are consumed. More interesting are 
the technological improvements, and expansion of the service 
sector, that result in reduced energy requirements. Figure C-2 
shows a long-term decline to 1970 in the amount of energy 
used to produce a dollar of the Gross National Product.'® 

The trend is more impressive when one recalls the continuous 
decrease of energy prices (relative to other prices) before 1970. 
By usual reasoning, a lower fuel price should induce substitu- 
tion of energy for other inputs. But in this case introduction of 
energy-saving technology in manufacturing has obviously more 
than offset the price effect, causing the ratio of energy use to 
GNP to fall. And if past experience is any guide, the forces of 
technological change in response to rapidly increasing energy 
prices since 1973 (including electricity rates) are quite likely to 
produce an acceleration in energy savings in manufacturing. A 
report for the United States suggests that energy use per unit of 
output will decline at an average rate of 2.0 per cent from 1967 
to 1980.29 

Increases in output and energy costs have nevertheless in- 
creased energy bills for industry. Moreover, with many products 
substitution of electricity for other kinds of energy has increased 
its percentage of value added. 


Summing up, while the substitution of labour for electricity mod- 
erates the adverse effect of rate increases on employment, the 
cubstitution of capital and energy-saving technology further mi- 
tigates the potential impact. 


5. Fuel Substitutions 


An increase in the price of electricity, compared to other kinds 
of energy will lead to the substitution of alternative fuels for elec- 
tricity as well. It is important to keep in mind that the fuel-substi- 
tution process is a long-run adjustment, the reason being that 
capital equipment is usually fuel-specific. A switch from one 
source of energy to another involves installing new and expen- 
sive capital equipment. A specific example is the iron-foundry 
industry. When an iron foundry decides to use more electricity 
and less coke, it must replace cupolas with induction furnaces, 
which cost twice as much.?' Therefore it does not pay a firm to 
change the energy mix abruptly. The general practice is to let 
the existing machine depreciate in the future and buy a new one 
which uses the preferred fuel. 


TABLE C-9 


Industrial Electricity Use AsA 
Percentage of Total Energy Consumption 


1969-1972 
1969 1970 1971 1972 
(Per Cent) 

Abrasives 9355 93.9 94.0 94.6 
Pulp and Paper 
Mills Hg 48.9 49.4 48.5 
Industrial 
Chemicals 44.2 48.9 48.0 39.4 
Smelting & 
Refining Sou S376 B02 B38n5 
Cement 28.6 28.0 28.8 De 3. 
Lime 8.9 8.0 9.0 (shy) 
Petroleum 
Refineries 79.8 79.1 80.6 78.9 
Iron Foundries SY al) SO SA 7/ S392 
Other Petroleum 
Industries LS} of Df k 18.8 LOR 
Ontario Mfg. 
Industry Avg. WS OSC GGEO) Vand Nie aas2 


Calculated from Ontario Hydro, 


Trends in Energy Use Within 


Ontario Manufacturing Industries, 
1964-1972. 


Source: 


19As will be seen shortly, the intensity of electricity has been increasing for most of 
the industries under study. We suspect that the decreasing relative cost of electric 
power (until 1970) is probably responsible for this phenomenon. As power rates 
are rising rapidly, the trend should change. 

20See Reference #6. 

21See Utilization and Conservation, pp. 38-39. 
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To put the energy input into its proper perspective, Table C-9 
tabulates electricity use as a proportion of total energy con- 
sumption in the selected industries. It is evident that even indus- 
tries which are relatively electrically intensive not depend on 
electricity alone; and therefore its price alone is not likely to 
make or break them. True, the abrasives industry spends some 
94 per cent of its energy outlay on electricity; but then the outlay 
of the lime manufacturers on electricity is exceptionally low 
(8.51 per cent or so). 


Except for smelting and refining, all the industries that are cho- 
sen for analysis have been using more electricity as a percent- 
age of value added over time (Table E-1). The trend is notewor- 
thy in the light of the long-term decline in the amount of energy 
used to manufacture a unit of product,22 

but there are two basic reasons for it. To take an illustration from 
the recent past, because of the technical efficiency and conven- 
ience of the electric motor as compared with the cumbrous ap- 
paratus of belts and shafting required to operate machinery 
from steam engine or a waterwheel, electricity is modern 
industry’s pre-eminent form of energy used for motive power. 
Moreover, to the user at least electric power is clean energy. At 
a time when public concern for environmental deterioration is 
widespread, and legislation has been enacted to control emis- 
sion of pollutants, the substitution of electricity for polluting fuels 
is only a logical development. It also explains the dwindling role 
of coal as a source of energy. 


Other things being equal, a rate increase leads to a substitution 
of alternative fuels for electricity. The impact of electricity cost 
increases will be lessened insofar as this adjustment occurs. 
However, there is no indication that any of the competing fuels 
will remain at a constant price. Table C-10 presents the cost es- 
calation of the chief sources of energy used by industry. The 
only fuel whose price is expected to rise at a comparatively 
lower rate than electric power in the second half of 1970s is 
coal. But it is unlikely that industry will return to relying on coal 
as the main source of energy, because of the problems of pollu- 
tion; in the much longer term, coal gasification may, of course, 
offer an alternative. 


Given that oil and natural gas are forecast to have price in- 
creases comparable to power rate increases, and that coal is 
not a viable alternative for the short run, other forms of energy 
will not be substituted for electricity to any significant extent. We 
can derive two implications from this. First, conservation of elec- 
tric energy will take on a more important role as producers find it 
difficult to substitute a cheaper fuel, and the, search for energy- 
saving technology will become a higher priority. Second, if the 
amount of electric energy per unit of input rose, it could mean a 
less efficient fuel (say coal) is being replaced. The additional 
cost of electricity incurred in this way should be offset by saving 
not only the costs that would be incurred if coal were used, but 
also those of pollution abatement programs. 


To sum up, the estimates made in Section B exaggerate the po- 
tential impact of rate increases on employment over the next 
three years. Relaxation of these assumptions means that all the 
industries, without exception, will have a lower level of employ- 
ment loss than that maximum estimated in Table B-6, Appendix 
D; and in order to derive the ‘most probable’ effect, the maxi- 
mum employment effect is revised in the following manner and 
the results presented in Table C-11.78 

As each restrictive assumption is relaxed in turn, the analysis es- 


18 


timates how many jobs would be saved compared to the maxi- 
mum direct effect on unemployment. 


a. Conservation | | 
The method has already been described in detail in Section 
C(2). 


b. Selling-Price Adjustment 

The calculation here is based on the conclusions drawn in CQ). 
Since the manufacturers of petroleum products are In a much 
better position to shift the burden, they are assumed to pass on 
a large share of their increased electricity costs to their custom- 
ers in the form of higher product prices without adverse effects 
on sales. By the same token, industries faced with uncertain de- 
mands have considerable difficulty passing on the added costs. 
Specifically, we apply this schedule based on profitability and 
recent market trends (discussed above and elsewhere): 


c. Factor Substitutions 


Since three industries - industrial chemicals and the two petro- 
luem industries - are assumed to pass along a large share of 
their increased costs, the incentives to substitute other factors 
for electricity are fewer and less obvious. That is to say, we ex- 
pect this adjustment to have a negligible effect on those esti- 
mates. By contrast, factor substitutions will play a larger role in 
the other industries.24 Assuming substitution to increase em- 
ployment opportunities by a token 0.75 per cent of the respec- 
tive employment levels over the three-year period, we obtain the 
results in the accompanying table. That is, substituting lower- 
cost factors for electricity partly mitigates the increases in costs; 
and since our analysis uses jobs as the measuring-unit for im- 
pact, some of the effect on employment is reduced further. 


Number 

Industry of Jobs 
Smelting & Refining 84 
Iron Foundries 50 
Cement 9) 
Abrasives 15 
Lime 3 


d. Wage Adjustment 


Itis argued above that because the wage ceiling may impede 
the working of the labour market system, it is difficult to deter- 
mine how important this adjustment vehicle will be in the years 
ahead. However that may be, it is possible to hypothesize that 
faced with an unfavourable job market in their own industry, and 
a high rate of general unemployment, workers of the abrasives 


rate of substitution Per se may actually have slowed down. /bid. 


LABLET G= 0 


Energy Price Escalation 


NATURAL 
ELECTRICELY GAS OIL COAL 
YEAR Index % Index iS Index % Index & 
1975 100.0 100.0 100.0 100.0 
1976 124.1 24,1 V8.0 7. 18.0 LEG. OF el 610 TsO) peas 
Lon Lees) eae W372 } 18.0 134.6% Pox0 Wd ee 
1978 LAS. 9s iO 64,3 $15.0 156.0. J bo. 0 14q.3- V¥38.0 
1979 202.9 13.4 H93.9)5 216.20 13 Veale a 16.0 163.0%, (8.0 
1980 222.8 2. 8 428.7 {18,0 210,07 AG. 0 YSAs2)) £1350 


Source: Delphi Fuel Forecast, amended by 
Office of Chief Economist, December 1975. 
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Proportion of Additional 
Electricity Costs Borne 


By Customers 


Industry 


Pulp and 
Paper Mills ** 


Industrial 
Chemicals 70 


Petroleum 
Refineries 80 


Smelting and 


Refining 60 
Iron 

Foundries 60 
Cement 303% 
Abrasives 0 
Lime 30 
Misc 

Petroleum and 

Coal Products 80 


and cement industries would be more willing to accept a lower 
rate. 


e. Employment Trend 


Future employment opportunities are extrapolated in the ac- 
companying table. 


The projections show a significant decrease of employment op- 
portunities in both the pulp and paper mills and the smelting and 
refining-industry. Increases in the power rates therefore serve to 
aggravate the declining trend. Note that the background study 
on pulp and paper approached this subject differently.2° 

lt used forecasts of productivity trends to estimate future labour 
requirements independent of increased rates for electricity. This 
approach could not be used here, because it would have en- 
tailed studying each industry in depth. In contrast, employment 
growth in the other industries will cushion part of the actual im- 
pact. 


Thus the net decline in employment from increased labour prod- 
uctivity and similar external factors will aggravate the direct em- 
ployment effects on the nine industries taken as a whole. But 
this factor would mitigate those effects in any particular industry 
where the underlying trend was to increase employment. Even 
though in seven of the nine industries it would lower the impact 
by 580 jobs, this study has opted for more cautious approach 
and excluded it as a mitigating factor, on the ground that it can- 
not be considered a cushion in all nine industries together. 


Jobs Retained 
by Raising 
Product Prices 


1 (0 By 
7139 
166 
280 


a 
oye) 
0 


10 
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After all these adjustments have been made, the most probable 
negative direct employment impact is estimated to be 1480 jobs, 
which equals 2.7 per cent of the 1972 total employment level in 
these industries. 


D. EFECTS OF CHANGES IN RATE STRUCTURES 


The foregoing analysis has been based on the presumption that 
the 1975 rate structure will remain in effect until 1978. Let us 
call this Scenario A, in which rates of all large users increase by 
a factor of 1.78 between 1975 and 1978 with no change in the 
rate structure. Now consider another scenario, B, which emboa- 
ies a new rate structure with three general features: 


1. Change the system demand energy revenue split from ap- 
proximately 65:35 to 35:65; 


2. For three newly defined user categories (less than 50 kilo- 
watts, 50-3000 kilowatts, more than 3000 kilowatts) set 
standard demand and energy rates throughout Ontario, and 


3. Use a customer charge to price fixed costs (ones that do 
not vary with output), and to enable municipal utilities to 
meet their individual revenue requirements. 


The new rate schedule was hypothesized to take the form 
shown in the accompanying table.76 


25\bid. 
26This figure was used in the case studies. It has been revised downward to 1.8 in 


January 1976. 
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Emplovment Growth 
; No of jobs 


Actual Predicted created (+) /lost (-) 
1963-73 1968-73 ONS S . 1975-78 
in percent 
Pulp. and 
Paper Mills* (-453) 
Industrial 
Chemicals 1.48 -0.04 ales ee +269 
Petroleum 
Refineries iO 87 1.60 +136 
Smelting and 
Refining O223 -4,42 -2.10 ~-495 
Iron 
Foundries OF =1.78 Ne 220. + 23 
Cement LS 4.06 ZAI +122 
Abrasives 0.45 Orae2 0334 + 22 
Lime =O. 3 0.96 0533 + 4 
Misc. 
Petroleum 
and Coal 
Products -4.6 S.8 Ay Bal 7 
Note: Annual growth rate for 1973-8 = 1/2 of annual growth 
Batestore 1963-73 1c 1/2) o£ annual ‘growth 'rate “for: 1969= 
none 


Source: Calculated from publications of Statistics Canada. 
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Scenario B rates for retail customers are: 


1978 


more than 


0-50 kW 50-3000 kW 3,000 kW 


Sc.c $4/mo. -$400/mo. $3,000/mo. 
¢/kWh 2.77¢/kWh 1.81¢/kWh 1.68¢/kWh 
S/kW 0) $3.42/kW $4.31/kW 


The rates based on marginal costs that were developed after 
study differ somewhat from those shown here. Customer 
charges tend to be lower, and the differential between the peak 
and off-peak energy rates is considerably greater. The de- 
mand-energy split remains the same. Thus the main use of this 
analysis is to show the effects of flattening the rate structure and 
the general tendency of the effects of basing rates on marginal 


costs. The conditions are: 


1. Average rates in the 0-50 kilowatt and 50-3000 kilowatt user 
categories increase by a factor of 1.9 
between 1975 and 1978. 


2. Average (large-user) rates in the over-3000-kW category 
double between 1975 and 1978. 


3. Peak-versus-off-peak rates are introduced for large users, 
non-coincident peak demand being measured between 700 
and 2300 hours on weekdays, with differential of about .15 
cents per kWh between peak and off-peak energy charge. 


Of special interest to our discussions here is the 3000 kilowatt 
category. Since the nine industries under study consume a large 
amount of power, it is only natural to inquire what effects the 
change in the rate structure would have on their consumption 
patterns. Presumably, industries that can adapt themselves to 
new rate schemes may gain from the effected change, while 
others that cannot adapt may lose and pay a higher price. The 
purpose of this section, then, is to try to identify the category 
each industry falls into. 


1. Foundations of Scenario B 


As can be seen from the description set out earlier, Scenario B 
differs from Scenario A in two important areas: 


1. More emphasis is placed on the energy charge component, 
reflecting the increasing fuel cost to Ontario Hydro from the 
increased share of fossil-fuel generation and escalation in 
fuel prices: and 


2. Along with the new customer charge, the energy charge Is 
differentiated depending on time of use, off-peak rates com- 
ing into effect on weekends, holidays, and between 2300 
and 700 hours when demand charge is not applied. There 
are no rate blocks. 


Since the cost of generating electric power varies with time of 
use, peak-load pricing is part and parcel of marginal-cost pric- 
ing. The high cost of supplying electricity at times of system 
peak is built into the rate scheme through a differential of 0.15 
cents a kilowatt-hour plus demand charge. 
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In short, Scenario B is the outcome of applying marginal-cost 
pricing to situations that could exist in the real world. In view of 
its substantial differences from Scenario A, it is of special inter- 
est to study the impacts of such a new structure on the con- 
sumption of various industrial customers. 


2. Impacts of Scenario B 


a. Cost and benefit 


Peak-load pricing creates price incentives to relocate demand 
for electricity away from peak periods. However, the price ad- 
vantage of shifting load off peak is available only as far as net 
cost savings occur. In other words, there are certain costs asso- 
ciated with shifting operation to off-peak hours; when these are 
substantial, it may not pay firm to re-schedule its operation. One 
of these costs, and the main one, is added plant investment re- 
quired. There are two reasons for that. First, because the on- 
peak period is every weekday from 700 to 2300 hours (i.e. 16 
hours out of 24), more plant production capacity and/or stor- 
age is need to shift electricity intensive production to the off- 
peak hours. Second, if a firm is already operating on a three- 
shift basis, and production is evenly distributed among them, 
then it probably would not shift production from day to night 
shift unless capacity increased at the same time. Another entry 
to the cost side would be labour costs, which would also be ex- 
pected to increase because of the greater cost of labour with 
night-shift differentials. 


The foregoing paragraph lists the main costs of off-peak opera- 
tion. Even if the costs are prohibitively high and a three-shift 
plant takes no step to reshuffle its operation, that does not mean 
that the plant has to bear the full burden of (higher) on-peak 
rates. For one thing, it would receive a discount on its usual 
night-time consumption, and that would partly offset (perhaps 
even wholly offset) the increased costs of the power it used on 
peak. The three-shift plant could also re-schedule the electri- 
cally intensive parts of its operation to nights and/or weekends, 
and thus mitigate the effects of Scenario B further. At a time of 
slack market demand, the off-peak provision comes into play 
again. The manufacturer could keep production costs low by 
cutting back day-time operation but leaving the night-time (off- 
peak) operation unaltered. 


The cost consideration aside, the nature of the manufacturing 
process needs to be considered also. For an industry whose 
process continues for a long period of time, the price advantage 
offered by the off-peak operation appears far less attractive. A 
case in point is abrasive materials. In that industry the process 
lasts more than fifteen hours from start to finish, making it all but 
impossible to schedule the furnace to use only off-peak hours 
on acontinuous basis.?” The appropriate strategy for that indus- 
try to adopt, then, is to re-schedule production around the pe- 
riod between 11:00 p.m. and 7:00 a.m., and to make the best 
use of weekends. Those abrasive companies that already work 
weekends will benefit without much change. 


b. Qualitative assessment 


Most of these industrial establishments operate on a continuous 
basis. They reduce the number of shifts merely in response to 
lower demand. An exception to the rule is the iron foundries, 
most of which operate on one shift.28 The one-shift plant is 
bound to benefit from the new rates if the entire production 
could be relocated to off-peak hours. One-shift plants which do 


27 Energy Use in the Abrasives Industry in Ontario, p. 16 
28 Energy Use in the Iron Foundry Industry in Ontario, p. 4. 


not enjoy this kind of flexibility, on the other hand, would incur 
higher electricity costs than otherwise. 


In view of the foregoing discussion, an industry with chronic 
overcapacity could seize the opportunity provided by peak-load 
pricing to reduce its operating costs. However, in most indus- 
tries overcapacity is a cyclical phenomenon, which correlates 
closely with the business cycle (or with market demand, which 
fluctuates from one time to another). In a period of economic 
downturns, capacity is under used, and its use rate eventually 
moves back up as the economy recovers. Unemployed capacity 
under this circumstance is therefore a temporary situation. On 
the other hand, chronic overcapacity results when the demand 
for a product has been declining persistently or stagnated for 
some time. This is the kind of unemployed capacity that could 
be used off peak. 


Among the nine industries studied, the iron-foundries seem to 
have an edge over the others once more. This is because of its 
low utilization factor in relation to its installed capacity. It is re- 
ported that with only minimal capital outlay, this industry could 
produce twice as much as it did in 1971.29 

The same thing cannot be said about the other members of the 
group. Their capacity utilization varies in a way reflecting gen- 
eral economic conditions, and would not be suitable for shifting 
consumption of electricity. To exploit the off-peak provision to 
the fullest, additional capacity facilities are required in these in- 
dustries. Most firms couid still take some advantage of the off- 
peak rate even without planning added investment.°° 

The point is, additional capacity is usually a condition of making 
the maximum use of the provision. 


However, additional investment is not optimal if total costs ex- 
ceed total benefits. The past record indicates that the relatively 
high capital cost of electricity equipment acted as a constraint 
on electricity consumption. That is to say, there would have 
been a more pronounced substitution of electric powered Capi- 
tal for other capital and labour in manufacturing in Ontario if it 
were noi for the relatively expensive capital equipment which 
was necessary for large electrical installations.*! 

By a similar reasoning, it is doubtful whether many industrial 
customers would undertake to expand on a large scale merely 
to take full advantage of these rate differentials. If the differen- 
tials were to be much larger, the results might differ. 


In conclusion, costs associated with relocating production to 
off-peak hours, and thus taking advantage of peak-load pricing 
to the fullest, may be too high to make the shift economical for 
some power-intensive industries. 

However, these industries could minimize the impact of a 
change in the rate structure through different techniques (for in- 
stance, re-scheduling the power-intensive part of the manufac- 
turing process to off-peak periods and maintaining off-peak Op- 
eration at times of weak demand). Consequently, the overall 
impacts are expected to be small. The conclusion should be 
viewed in a broader framework. At present no distinction is 
made between on-peak and off-peak consumption, even though 
it costs more (in terms of long-run incremental cost) to supply 
electricity during the peak period. 


One serious consequence of this lack of price differentiation is 
the inefficient allocation of resources. With rates based on mar- 
ginal costs, however, for any amount he consumes during the 
peak, a user will have to pay the full cost of production of peak 
power, and off-peak users would no longer subsidize his con- 
sumption. It follows that if a producer wants to maintain a least- 


cost operation he must take advantages of the off-peak provi- 
sion whenever possible. Similarly, facing a new rate structure, 
an off-peak user can maximize his utility, or minimize his costs. 
The resulting consumption patterns will lead to the efficient allo- 
cation of resources devoted to producing electricity. 


E. INDUSTRY RELOCATION 


Questions have been raised about how many industrial custom- 
ers may be induced to relocate their plants because of rate in- 
creases. The decision to relocate depends on several factors; 
For purposes of analysis, though, it is assumed that other deter- 
minants of location,(such as transport, market, labour supply, 
and raw materials) have not changed, and that any industrial re- 
location is therefore to be attributed solely to higher prices for 
electricity. 


1. Demand Elasticity for Output 


As discussed above, the demand elasticity can measure how 
much of higher input costs producers can pass along. If an in- 
dustry manages to shift the burden of rate increases to its cus- 
tomers, there may be no reason why it should relocate. If on the 
other hand it has to absorb the additional operating-expense, 
and thus receive a lower level of profit, then it might find it 
worthwhile to go elsewhere. 


Important though it is, the elasticity of demand for all industrial 
products in question has not been estimated; the present state 
of the art and the lack of studies for individual products made 
that impossible. It is therefore also impossible to know what 
share of their added cost of electricity industries could transmit 
to their customers. Nonetheless, our analysis of profitability rat- 
ios indicates that some industries (pulp and paper, for instance) 
should find it harder to pass on such increases than others 
(such as petroleum industry). 


2. Electricity Cost as a Proportion of Total Costs. 


Electricity cost as a percentage of total value added for the nine 
electrically intensive industries is shown in Table E-1. Except for 
abrasives, none of them used more than nine cents of electric 
power per dollar of value added in 1972. In such industries as 
iron foundries, petroleum, and coal products, electricity ac- 
counted for less than four cents. 


Informative though it is, electricity use in the past, Is of limited 
use if it tells us nothing about use in the future. The data in Table 
E-1 are plotted in Figure E-1, in order to give some idea of future 
use of electricity in these industries. The nine panels indicate an 
unmistakable shift towards high intensity of electricity use in re- 
cent years in most of the industries (a notable exception is 
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TABLE E-1 


Cost of Electricity As A Percent Of Value Added 


Select Ontario Industries 1964-1972 
(Per Cent) 
meee ides 1978 tees EE 197. 1972 
Lens 

Abrasives Way) WA 3) Get eS yenls tal 16.4 1S 19.2 
Industrial aan 
Chemicals 6.8 6.9 Vo? 6.9 Theol 7 th 8.3 8.6 
Pulp and Paper e 
eae 6.3 6.3 Grez 6.4 6.6 6.8 iA6 od 8 
Smelting & 
Refining 9.5 Sas 7.6 6.9 eo On Pes ioe Ties 
Cement Gn 5% Gent! Dele 6.5 6.7 720 6.4 
Lime Doll 320 354 309 3) ih Beak: 3.9 4.8 Brace 
Petroleum 
Refineries Siew, 4.0 4.0 4.0 4.0 [bso $8 55 4.6 4.4 
Iron Foundries 1.6 Dee? 1.9 Dae Wevli 26 She ll Bea REO 
Other Petroleum 
Industries legs) ge Wo dk Ih gil ot DD, lh Dell Bes 325 


Source: Calculated from Ontario Hydro, 
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True, under these circumstances electricity would become a 
more important factor in location. Nevertheless, it must be 
stressed that a slight percentage increase does not usually 
transform electricity into the crucial factor, for other factors such 
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as labour and transport may remain predominant see 4. below. 
Moreover, the estimates are suspect for two reasons. First, itis 
not clear that the past trend will continue far into the future, or 
even past 1978. Second, in the face of rapidly increasing elec- 
tricity rates, manufacturers may well undertake some sort of 
conservation and substitute relatively cheaper factors for 
higher-priced electric power. Consequently, the increase in in- 


tensity of use of electricity, if it does occur, will be lower than the 
figures presented above. 


3. Availability of Cheaper Electricity in Other Jurisdictions. 


In this chapter, lower rates for electricity are assumed to be the 
one and only incentive for a businessman who contemplates re- 


locating. Electricity prices in various regions will therefore be in- 
vestigated and analysed here. 


Past developments in central Canada show that the availability 
of cheap electric power can affect the locational decisions of 
power-intensive industries, most of which use electricity for 
smelting, refining, or electrolytic processes.34 


32Interested readers should consult Schramm, “The Effects of Low-Cost Hydro 


Power on Industrial Location’’, and Dales “Fuel, Power and Industrial 
Development in Central Canada’’. 


The pertinent question here is whether the historical cost advan- 
tage of hydraulic power still holds for the present and the fore- 
seeable future. Figure E-2 and Table E-2 present the growth in 
Canada of generating-capacity and installed generating-capac- 
ity respectively. It is beyond doubt that hydraulic power will re- 
main an important source, but its share of total capacity has 
been decreasing. At the same time nuclear generation contin- 
ues to grow. Projections current in 1975 show that by the end of 
1985 hydro-electric plants will provide 56 per cent of Canada’s 
total generating-capacity conventional thermal plants 29 per 
cent, and nuclear plants the remaining 15 per cent.33 

However, the recent emergence of problems of capital availabil- 
ity casts doubt on the plans of provinces heavily committed to 
nuclear generating-stations, which require great capital outlays. 


Most of Ontario’s available hydraulic potential has already been 
developed. 


Emphasis is therefore being placed on nuclear capacity which 
accounted for 13 per cent of Ontario's total (see Figure E-3 and 
Table E-4). On the other hand, Quebec and British Columbia still 


have large hydraulic reserves. But these statistics are somewhat 
misleading, in that most of the accessible low-cost power sites 
have already been developed so that new installations can only 
be made at increasing costs. As things stand, only a few 
sources in British Columbia, the Nelson River in Manitoba, and 
the second phase of the James Bay Project*4 in Quebec could 
still offer economically attractive hydro-electricity.25 What is of 
concern here is whether Ontario can come to rely on nuclear 
power and still maintain a rate schedule competitive with those 
of British Columbia and Quebec. 


Although the rates of Ontario Hydro remain among the lowest in 
North America, Tables E-5 and E-6 show lower-priced electricity 
in Quebec, British Columbia, and Manitoba. At first glance there 
appears to be ground for enterprises to consider relocating in 
other provinces. But the appearance is deceptive. As an indus- 
trial location parameter, the absolute level of power rates is not 


38Department of Energy, Mines and Resources, Electric Power in Canada, 1973, p. 
We, 

34Expected to be in production at the end of 1979. 

35See Economic Council of Canada, Economic Targets and Social Indicators. 


TABLE E-2 
INSTALLED GENERATING CAPACITY IN CANADA 1920-1971* (MW) 
Thermal 
Year Conventional Nuclear Total Hydro Total 
192 OMEN, rete ee taeae etter ate te tanta tan ccate atest pe —_ 300 1,700 2,000 
LOS OMire Se Dace rs Mee ete Reece meatier ene cca cite anh Someta. 400 — 400 4,300 4,700 
SRL 1B cic Ret trie tp tse RS a Mie ea 500 — $00 6,200 6,700 
ROS Oe ee eters Raton’: Pecven oenta tes aera sok ee 900 — 900 8,900 9,800 
EOS S Botte rae cattle et eae ee Mae A 2,100 —_ 2,100 12,600 14,700 
MOS Gi Peter on te ee Meee mer ener ne eee oat eee sence ets 2,425 —_ 2,425 13,425 15,850 
DOS Tibetie etch ag ae en ae eee eet cae of oc is’ os «EIN 2,651 — 2,651 14,518 17,169 
NOS Srarse tress aetes ice rte ban ee ON oc catc cs ame 2,876 — 2,876 15,683 18,559 
BOS Oncaea tisctens eerste hen arses Re nr te Mec en ocdadenaesPbates 33573 — 85503 17,536 21,109 
NBS] Os, east a ase See rea ie ay trys ee arco eee gee 4,392 — 4,392 18,657 23,049 
ID OU Nera meperccvsee eek oie rate aaah et dhcrs-c.cesi-dtohee 5,072 — 5,072 19,019 24,091 
N96 25s. ee Reet. ne MRE es Memes tses ese tir or ag 5,609 20 5,629 19,338 24,967 
TOG 3g erga ment ee ee ee Rate Re roa 0 6,180 20 6,200 20,101 26,301 
AE Tos ede beter tise aS RO RCO bls Bena Acca EER DY 6,694 20 6,714 20,313 27,027 
1965 es eee. ees Pn. ceee eee. eee ILS 20 Tes! 21,771 29,348 
TD G6 es tare oe ee I EE REE eles ia EON 8,087 240 8,327 22,438 30,765 
BS OH ila an ocean eee recon asic ead ae no gee ne ere ae eae 9,373 240 9,613 28,393 32,966 
MOOS 0 ers crn eet A Suet a ENO ate ah eee cece tar cee 10,711 240 10,951 24,957 35,908 
196 Oo etm neo enarre ee tea ty. NA eee: Boe Meas 125320 240 12,561 27,031 39,592 
pT A OE ie ale a sae ce Pt aCe, ore NE ge 14,283 240 14,523 28,293 42,816 
LOT ee ceene aor bir Ret teeta Bertie ae a 14,507 ~=—-1,570 16,077 30,601 46,678 


*Figures appearing for 1955 and earlier are only approximate since they have been computed using actual Statistics Canada data for 
' stations generating energy for sale to which have been added estimates for stations generating entirely for their own use. 


Source: 


Canada, Department of Energy, Mines and Resources, 


Electric Power in Canada 1973, p. 8 
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TABLE E-4 


INSTALLED GENERATING CAPACITY AT DECEMBER 31, 1973 (MW) 


Steam 

Province/ Conven- 

Territory tional Nuclear 
Newfoundland and Labrador .... 347 — 
Prince Edward Island ................ 71 — 
NoOvasScotia sec tere tee are 1,013 — 
NeW Bruinswickernsete eee renee 619 — 
Ouebeci et ae ere 676 266 
Ontario wee erste ee once 7,897 2,400 
Manitobaa en 423 — 
Saskatchewan eee ee 1,086 — 
Albertast cece ets ete ee 2,446 — 
Brash) Columbiaeer 1,136 —_ 
Vik on: ese eet eos ones a — 
Northwest Territories ................ 1 — 
TOtalmee cic eect re eee es. US 7AU5) 2,666 
Net Additions 1973 .................. 1,915 540 
Percentage Increase Over 1972 .. Ee) 25.4 


*Bighorn Rating Change — 18 MW reduction from 1972. 


Source: 


Internal Gas Total 
Combustion Turbine Thermal Hydro Total 

56 28 431 4,300 4,731 

7 40 118 — 118 

oT, 25 1,045 160 1,205 

8 23 650 680 1,330 

62 36 1,040 13,800 14,840 

35 364 10,696 7,008 17,704 

23 28 474 2,169 2,643 

33 89 1,208 567 1,775 
43 198 2,687 Tiss 3,405 
142 265 1,543 4,803 6,346 
36 — 36 26 62 

74 2 ti 35 EZ 
526 1,098 20,005 34,266* 54,271 
17 102 2,574 1,749* 4,323 
3.3 Ow 14.8 5.4 8.7 


Canada, Department of Energy, Mines and Resources, 


Electric Power in Canada 1973, p. 10 


of great consequence. What is more significant is the relative 
cost of electric power in Ontario, when compared with those ju- 
risdictions. Our task would be simpler if all utilities adopted com- 
parable rate schedules. Unfortunately, this is not the case, ren- 
dering any comparison of bills hazardous. Hence the analysis 
that ensues does not intend to investigate any supposed abso- 
lute rate differentials between Ontario and other jurisdictions, 
but the direction of the differentials. 


Like their counterpart in Ontario, which raised its price to indus- 
trial customers by an average of 14 per cent (calculated from 
Tables E-5 and E-6), utilities in other jurisdictions found them- 
selves compelled to do the same. In particular, B.C. Hydro and 
Manitoba Hydro raised their prices by approximately 25 per 
cent, a higher percentage than in Ontario. Since their rates have 
not changed as often and the original rates were lower, rates 
forecast for Quebec and Manitoba Hydro are lower than for On- 
tario. Yet Quebec Hydro succeeded in lowering the price for 
some customers while raising it for the others, leaving its elec- 
tricity rates virtually unaltered. This increasingly widening gap 
may prove to be a potential threat to Ontario. 
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4. Advantages of Existing Locations 


Established centres of industry do not normally decline merely 
for lack of enough new low-cost electrical facilities to meet 
growing industrial demand; for old centres retain transport, mar- 
ket, labour, and other advantages. Hence, a limited supply of 
hydro-electricity can by no means obscure the favourable con- 
ditions Ontario has established for itself. In the first place, its 
population, which is the largest in Canada and enjoys one of the 
highest incomes, per capita provides a large consumer market 
as well as a market of skilled labour; and of course, its proximity 
to the industrial heartland of the United States augments these 
potential markets. Secondly, other factors, such as a Capital 
market and a transport network, have been well developed. 


When a manufacturer decides to leave the province and relo- 
cate elsewhere in Canada, he could lose many of these advan- 
tages. Therefore, an industry, no matter how electrically inten- 
Sive it is, must weigh those losses against the potential gains 
from relocation, such as lower rates for electricity and possibly 


lower labour rates where they exist. 
F. CONCLUDING REMARKS 


We have investigated in this Study the effect on employment of 


TABLE E-5 


INDUSTRIAL RATE COMPARISONS 
PUBLISHED SCHEDULES 


Load: 5,000 kW Load: 10,000 kW 

Load Factor: 80% Load Factor: 80% 

Energy: 2,920,000 kWh Energy: 5,840,000 kWh 
Company Eff,Date KV Monthly Bill Mills/kWh Monthly Bill Mills/kWh 
Ontario Hydro Jan.1/74 12-60 26,720.00 oye Ne) 53,440.00 els 
B.C. Hydro Sept/73 60 & over 19,870.00 6.81 39,742.00 6.81 
TVA Jan.2/74 46-161 26,684.80 9.14 53,369.60 9.14 
Quebec Hydro Jan.1/73 29),1942)2.00 SaaS 50,246.00 8.61 
Niagara Mohawk Jan./72 29,287.83 10.03 SHIA SOG 9.99 
Detroit Edison Aug./71 S4R057520 11.66 67,046.40 11.48 
Commonwealth 

Edison OCE 2 SI KO 225 O)7/ 10.65 60,246.54 LOS Z 

Manitoba Hydro Apr.1/74 20-80 23,815.00 8.16 47,455.00 8.13 
WindsorebsUsaGemn Marl/i/ Guano? 7 66 28,710.00 9.83 57,420.00 9.83 
Oshawa P.U.C. Apr.1/74 44 28,806.00 9.87 577,002 500 NEE 
Hemilton H.E.C. Mar.1/74 13.8 26,840.00 9.19 53,680.00 SO) Uy, 


Source: Ontario Hydro, Power Market Analysis, June 13, 1974 


TABLE E-6 
INDUSTRIAL RATE COMPARISONS 
PUBLISHED SCHEDULES 


Load: 5,000 kW Load: 10,000 kW 
Load Factor: 80% Load Factor 80% 
Energy: 2,920,000 kWh Energy: 5,840,000 kWh 
Effective Sa a 
Company Date KV Monthly Bill Mills/kWh Monthly Bill Mills/kWh 
$ $ 
Ontario Hydro Janel 12-60 30,500.00 10.45 61,000.00 10.45 
B.C. Hydro Aug. 1/75 60 & over 24,869.50 SaD2 49,741.90 Sino 
TAA Sisblse Us 7S ike! 46,152.00 WUSy., teh 
DEN os. Srey 7S ali@al 90,180.00 15.44 
Quebec Hydro Jan. 1/75 69 23,650.00 8.10 46,600.00 HoVe 
Niegara Mohawk Mar. 11/75 iL hol iS, 17599 HO 5 HOO GSS: 17.42. 
Detroit Edison Feb. 4/75 6339 La40: PDheadf lt 126,482.80 21.66 
Commonwealth 
Edison Feb. 18/75 Op Swileshe) 19.28 MO Sy asKe! 18.96 
Manitoba Hydro Apr. 15/75 30,181.80 10.34 60,002.60 MWO)s 27 
Windsor P.U.C. Aging. WIS 27.6 32,000.00 10.96 64,000.00 10.96 
Oshawa P.U.C. Janel i oe 33,100.00 errs 66,200.00 bg Sis 
Hamilton H.E.C. Mar. 1/75 Ieshats} 29,586.00 TOG sts} 295172200 LORS 
Bonneville Power 
Administration 10,453.00 Sy NE 20,906.00 3°58 


Source: Ontario Hydro, Piwer Market Analysis, July 1975 
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an increase in rates for electricity. It was found (under a set of 
unrealistic and static assumptions) that an increase of 75.9 per 
cent over three years would reduce the total number of employ- 
ees work in nine electrically-intensive industries by 8.0 per cent. 
Later, relaxing assumptions modified this figure to less than 2 
per cent over the same period. The impact of the rate increases 
on industrial relocation was also analysed. The finding was that 
the widening rate differentials between Ontario and Quebec 
might put Ontario at some disadvantage. But then, Quebec lost 
ground in terms of other factors of location (such as political 
stability and skilled labour). Should it consider relocation, an en- 
terprise would have to assess the trade-off between a lower rate 
and an established location. In general, rate differentials have to 
be very large to justify relocating. 


Overall, in view of the minimal effect they have imposed on elec- 
trically-intensive industries, rate increases are not expected to 
exert any great impact on industries which use far less power, or 
on the Ontario economy as a whole.%6 

This conclusion should be qualified somewhat. There might be 
some temporary unemployment. However, resource relocation 
should not be considered undesirable. For these rate increases 
mean essentially that the real cost of supplying electricity has in- 
creased, and industry therefore has to use electricity more 
efficiently. 


Jurisdictions where electrical output exceeds the optimum must 
be ready to reallocate these resources. That is the way the mar- 
ket system operates; and in the longer run, society as a whole 
will benefit. 


Our conclusion is further substantiated by the forecast made re- 
cently by the Economic Council of Canada. An examination of 
Table F-1 confirms that 1975 was a year of below-average eco- 


Table F-1 


Selected Performance Indicators, 


Average annual change in: 


Gross national expenditure 


Consumer expenditure 
Total fixed investment 


Machinery and equipment 
Non-residential construction 
Residential construction 


Exports 
Imports 


Output per person employed 


in manufacturing 
Employment 


Unemployment 


Source: Globe and Mail, 


nomic performance for Canada. A recovery is expected in 976 
and the years after. Of special interest is the projection which 
forecasts a declining rate of unemployment. Given that the un- 
employment rate in Ontario is historically below the national av- 
erage, unemployment should pose a smaller problem in the 
years ahead than it does now. If so, a preoccupation with the 
impact of higher rates for electricity employment may be unwar- 
ranted (Compare the conclusions of Chapter Ill). 


The present study also analyses the potential impact of aay 
change in rate structures on the electrically intensive industries. 
Proponents of marginal-cost pricing argue that the current sys- 
tem does not adequately reflect the actual cost of producing 
electricity. Thus a four-part tariff based on estimated marginal 
costs has been put forward as an alternative. Our finding is that 
the power-intensive industries might have to pay a little more if 
the proposal is accepted and implemented, but electric power 
would be used more efficiently, improving the allocation of re- 
sources. Efficient allocation, needless to say, benefits society as 
a whole. 


A final word of caution is in order. This study is essentially a par- 
tial equilibrium analysis, in the sense that no attempt has been 
made to explore the adjustment process taking place simultane- 
ously throughout the whole economy; or our methodology does 
not allow that. 


36A study of similar nature done by the Tennessee Valley Authority comes up with 
the same conclusion: ‘The impact of increase in Relative Power Cost (the relative 
cost of electric power in the TVA region when compared with surrounding area) on 
total employment is relatively minor’. See Bohmand Eblen, The Projected Impact 
of Power Rate Increases on Employment. 
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- 0.5 vires 6.6 Seay 
Pired | 605 5.8 6.2 

- 2.4 ERY ie, A ape 
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Ill. LONGER-TERM IMPACTS: 1980 AND BEYOND 


A. INTRODUCTION 


As was stated in Section II, the chief object of this chapter, is to 
investigate and assess the potential impacts of the forecast 
power-rate increases, and of a proposed change in rate struc- 
tures, on Ontario industry over the years 1976 to 1978. Little 
effort has been expended so far to find out how the anticipated 
impacts fit in to a macroeconomic framework, namely the On- 
tario economy, in a more distant future. This chapter is a partial 
attempt to fill the missing link. Specifically, it will look at the sup- 
ply and demand situation for energy in general and how it can 
be related to Ontario's industrial structure; furthermore, we shall 
study the change that will take place in Ontario's economy as it 
reaches a mature stage. 


B. ENERGY SCARCITY AND ITS AFTERMATH 


1. Energy: Supply and Demand 


In Section Il we took the increases in the price of electricity for 
granted. No questions were asked about how they came into 
being. A close inspection, however, reveals three main causes. 
These are general inflation, relative increase in fuel costs, anda 
change in generation mix. The first two causes are self explana- 
tory. Over the years 1940 to 2000, three types of generation 
predominate at various times in Ontario. For the time when the 
system was primarily hydraulic in the 1940s, a relatively level 
cost of around $60 a kilowatt (in 1975 dollars) is estimated. This 
is followed by a steady rise from 1950 to 1980, when the system 
is forecast to change from predominantly hydraulic to predomi- 
nantly nuclear and fossil. Then the cost is expected to stabilize. 
During this period, nuclear is expected to increase in proportion 
to total generation at the expense of fossil and hydraulic.3” 


However, no significant substitution of other forms of energy for 
electricity is foreseen, because their prices are forecast to rise 
rapidly too. The price increases stem basically from the widen- 
ing discrepancies between supply and demand of competing fu- 
els (we have in mind primarily oil and gas).38 

As things now are, Canadian production of crude oil has de- 
clined since 1974 and will reach a low in 1986. Figure Ill-1 gives 
a more precise projection of the shortfalls between the amount 
of crude oil available and the amount demanded. 


The outlook for supply and demand in natural gas is not much 
brighter. From 1976 to about 1982, Canadian gas users are 
likely to be faced with a steadily worsening supply situation. The 
submissions of oil and gas companies to the National Energy 
Board in 1976 showed even gloomier projections about making 
new finds, laying new pipelines, and bringing the oil sands into 
production. 


2. Implications 


a. General 


This situation clearly implies that energy consumption needs to 
be restrained in Ontario, which greatly depends on coal and oil 
from outside. As was predicted earlier, the past trend, which 
shows declining energy use per unit of product, is likely to ac- 
celerate. Improved management practices can result in substan- 
tial energy savings in the short run, but the principal solution lies 
in the substitution of capital embodying new technology for en- 
ergy. In addition, there may be a shift within manufacturing 
away from the energy-intensive industries, as a group, and to- 
ward the less energy-intensive industries. This is a natural re- 
sponse to the relative rise in energy prices, which favours the 
less-energy intensive industries. In this connection one may per- 
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ceive slower growth in such large energy users as primary metal 
industries; stone, clay, and glass for one, and paper for 
another.?9 


Another implication of the energy outlook is that energy-defi- 
cient areas, such as Ontario, must settle for slower rates of in- 
dustrial growth and slower resource development. To say that is 
not the same thing as suggesting zero growth for the province. It 
means in essence that Ontario may be much better off leaving 
energy-intensive industries to areas which have a comparative 
advantage in energy resources, and concentrating instead on 
technologically intensive and labour-intensive industries as its 
economy matures. (More on this in (c) and 3). However, as H.D. 
Leach observes ‘Few politicians or businessmen are yet pre- 
pared to come out in the open and advocate slower rates of de- 
velopment and more detailed constraints on urban and popula- 
tion growth.4° 


b. Ontario and the Location of Industry 


We mentioned in Section II that established industrial centres do 
not normally decline simply because their limited energy re- 
sources are inadequate to meet industrial demand. For they re- 
tain such transport, market, labour, and other advantages as 
they previously possessed. As will be shown presently, Ontario 
is in precisely such a position. Aside from being the chief finan- 
cial centre of Canada and the centre of its transport routes On- 
tario, has had the highest personal income per capita and even 
though it has now lost this lead to Alberta, its level continues to 
rise. It should also be observed that Ontario households, while 
serving as a large market for consumer-goods,“' provide indus- 
tries with a pool of reliable and highly skilled labour. If educa- 
tional levels are of any indication of skills and training, Table III-2 
is informative. It lends support to the belief that Ontario labour is 
highly trained. 


The Ontario economy will enjoy an advantage over jurisdictions 
that do not implement marginal-cost pricing. These other juris- 
dictions may under-price their electricity, thereby siphoning off 
resources from potentially more desirable activities.42 Further- 
more, one cannot overlook the importance of foreign investment 
in Canada’s economic development. There is no question that 
U.S. direct investment has contributed substantially to the re- 
gional growth of manufacturing in Canada. As a result of its 
proximity to New England and adjacent industrial states, the 
percentage of manufacturing owned and controlled by U.S. na- 
tionals is higher in Ontario than in the rest of Canada. This is 
due to the need for branch plants to remain near their markets 
and their sources for labour and materials.43 


3’Ontario Hydro, Effects of Changes in Generation Mix on the Cost of Electricity. 
38This paragraph and the next rely on a report featured in The Financial Post, 29 
November 1975, p. 27. 

39industries which depend on non-renewable energy resources for their feedback 
- plastic and chemical, for example - may be hampered in their growth, too, as 
these resources become depleted. They must therefore use less energy on the 
one hand and look for substitute raw materials cn the other. 

40 Financial Post p. 16. 

41These are domestic markets. New England and adjacent states, on the other 
hand, provide for good foreign markets, not far away from the site of production in 
Ontario. 

42Benefits that accrue from the implementation of marginal-cost pricing have been 
detailed in Volume |. Suffice it to repeat that marginal-cost pricing induces 
efficiency and encourages conservation, so that electricity that would otherwise 
have been wasted can be channelled to productive activities such as eneray 
research and recycling of non-renewable resources (such as aluminum and iron). 
43For a detailed investigation of the relationship between the locations of the 
parent company and the subsidiary, see Ray, Market Potential and Economic 
Shadow. 
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Domestic demand and availability : oil (1970-1990; high-price scenario) 
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Table III-2 
Percentage of Male Population in Selected 
Educational Categories (1 June 1961) 
Canada Maritimes Que. Ont. Prairies B.C. 
percentage who did 5274 59)..0 592 24069 50.7 40.2 


not go beyond 
elementary school 


percentage with 4.0 Pigs 23 4.0 4.7 3.4 4.3 
university degree 


Source: F.T. Denton, An Analysis of Interregional Differences 
in Manpower Utilization and Earnings 
(Economic Council of Canada, Staff Study No. 15), 


Ottawa, 1966. 


36 


From its own viewpoint, Ontario is energy deficient compared to 
Alberta, Quebec, and B.C.44 

The US. industries which depend on Canada for energy inputs 
and on Ontario for markets may look at the matter differently. In 
its latest report, the National Energy Board recommends the oil 
exports to the United States be cut to an average of 460,000 
barrels a day in 1976, and completely eliminating in 1981.45 
Faced with such a prospect, these industries may find it neces- 
sary to move to Canada; and if proximity to the Ontario market is 
a strong cost factor, they may move there. The province could 
assure these firms of a reliable supply of electricity if its nuclear 
program could overcome the problems of capital availability. 


It is plain, then, that the Ontario economy will not stop develop- 
ing abruptly and become stagnant as a direct result of its en- 
dowment of energy resources. More probably, industry will 
come to grips with the energy problem and adapt itself to less 
energy-intensive operations. In this regard (remember that re- 
search facilities are readily available in Ontario), industries pro- 
ducing energy-conserving and anti-pollution equipment, and 
also such industries as uranium mining, are likely to locate in 
Ontario to supply the provincial manufacturing sector and the 
whole of Canada. The tendency towards less energy-intensive 
production will be reinforced by the ever-growing service sector 
as Ontario enters the 1980s and as its economy matures further. 
Government activity may include planning and hastening these 
developments to mitigate the impacts of energy scarcities. Inter- 
vention to retain industries that might be more economic near 
the sources of hydrocarbons could involve subsidies that may 
not be in the interest of the province. More jobs can be created 
in expanding commerce and service sectors, which are not en- 
ergy-intensive but are labour-intensive. However, since prod- 
uctivity is usually lower in those sectors than in more heavily 
capitalized ones, the income per capita will probably continue to 
rise more quickly in provinces better endowed with energy than 
in Ontario. 


C. ECONOMIC DEVELOPMENT AND ONTARIO 

This section will discuss how, in a developing economy, 
growth in employment tends to take place mainly in the 
‘tertiary’ sector, which is made up mostly of commerce and 
services. Since Ontario lacks coal, oil, and gas, and is 
having trouble raising capital for nuclear plants, and also 
for reasons connected with the balance of payments, 
government may use development policy to speed growth of 
employment in the service sector. 


1. Industrial Structure of Workforce 


In the course of industrial development, employment in both the 
secondary and tertiary sectors grows very rapidly. The main 
source of labour for this is agriculture. As a country becomes 
more industrialized, there is a steady flow of labour from rural to 
urban areas, and the percentage of the labour force engaged in 
farming falls dramatically. But for that very reason the percent- 
age of addition to the labour force in the secondary and tertiary 
sectors that comes from this source declines over time. Tables 
C-1 and C-3 present a general overview of industralization of 
various countries, and provide solid evidence for this generaliza- 
tion. 


With the preceding information as background, let us briefly fo- 
Cus Our attention on several industrially advanced nations. It can 
be seen from Table C-2 that the absorption of labour into serv- 
ices was very substantial in all countries. Particularly, in the 
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slow-growing countries the rate of growth of labour in the indus- 
trial sector tended to lag behind the rate in the tertiary sector, al- 
though in rapidly growing countries such as Japan and Italy it 
was the other way round.*® 


2. The Case of Ontario 


It is indicated in | that employment in tertiary activities is lowest 
in the underdeveloped countries and highest in the more devel- 
oped parts of the world. (See also Table C-1.) Canada has seen 
faster growth in its tertiary than in its secondary sector (Table C- 
2). In point of fact, over half the Canadian work-force is em- 
ployed by the service industries. For illustrative purposes, Table 
C-4 shows the labour force distribution by major industry 
groups during the years 1931-1961. Of all the service industries, 
trade and community and business service turned out to be the 
leading employers in 1961. 


Ontario is indisputably the industrial heartland of Canada. Its 
growth rate reflects its stage of development on the one hand, 
and greatly influences the industrialization rate of the nation on 
the other. In the foreseeable future, Ontario will likely maintain 
this predominance, notwithstanding possible faster growth in Al- 
berta, British Columbia, and perhaps Quebec. The reason is that 
industrialization is a slow-moving process; and given the well es- 
tablished position of Ontario, it will take those provinces quite 
some time to catch up. Yet as Ontario matures further, the terti- 
ary sector could very well become the overriding source of new 
employment. 


If considerations of the balance of payments prevent importing 
foreign oil on a large scale, and the parts of Canada well en- 
dowed with gas and oil adopt a policy of preventing shipments 
to other provinces until they have met their own needs, then 
some industries may move to those parts to obtain a secure 
supply of energy. Ontario may then have to choose between 
finding capital for competitive nuclear development (or solar de- 
velopment, which in the long run would also required large 
amounts of capital) or deliberately redirecting its growth towards 
the service sector. 


D. CONCLUSIONS 


Demand in excess of supply underlies the energy problem 
which will face every Ontario resident in the future. The stark re- 
ality is, at any given time (for the next fifteen years, at least) 
there is only a certain amount of energy available. Society there- 
fore must not hope to satisfy every would-be consumer at once. 


There are basically two conflicting, but not necessarily mutually 
exclusive, ways to solve the problem. The first is governmental 
action: legislation to ration supply and impose mandatory con- 
servation measures, and (equally important) to direct resources 
towards the energy sector in order to assure and/or enhance 
the supply. 


The alternative means is the price mechanism, with the price 
signal, rather than a government agency, effecting the alloca- 
tion. The price of energy increases in response to excess de- 
mand; higher price discourages demand and stimulates prod- 
uction of the supply side. There is then no need to interfere with 
the autonomy of the consumer. 


44An exception is uranium. Its abundance will prove to be an asset to the province 
as Ontario Hydro relies more and more on nuclear generation to provide electrical 
service. 

45Financial Post p. 27. 

46See, for example, Ostry and Zaidi, Labour Economics in Canada, 2nd ed., Ch. 4 


TABLE C-1 
Page lob@ 
. ele 
Trends in distribution of labor force, by economic sector, selected countries 
fecanetammnhelithint — a mR A, FCS . di. 
Labor force, thousands Labor force, per cent - 2 Labor force, indices 1359 
is : i 1 Primary Secondary Tertiary 
Country Year Total Primary Secondary Tertiary Primary Secondary Rew Rk es a ee 
Africa 50.9 55.5 45.5 40.5 
Eavpt Ayes A schaaoeerp es np Hs it y 59.5 59.7 51.4 63.5 
(1947 = 100) 1917 4,003 2,626 429 948 - Sab. tad 66.6 78.5 
ol i pepo me Ape a is 19 90.6 98.0 73.1 78.7 
el Bea ee ps cae 22 100.0 100.0 100.0 1000 
1947 6,729 4,398 835 1,496 65 13 
; ; ; 2 31 1155 100.1 1099 163.7 
1960 7,769 4,403 918 2,448 57 1 
04 72 i 17 100.0 100.0 100.0 100.0 
Morocco 1952 2,872 2,064 304 5 3 oul O08 17 123-4 
(1952 = 100) 1960 2,856 1,863 370 623 65 13 te oh) BY ef 
South Africa 1911 3,698 2,186 577 935 59 16 25 x 5 : 
71 13 16 86.2 124.8 53.3 45.4 
(1946 = 100) 1921 4,231 3,018 jh ‘ ve MG a BA Pape ey iy 100.0 100.0 
1946 4,910 2,418 1, ; ; : 
1960 5,200 1,698 1,602 1,900 33 31 36 105.9 702 156.1 129.6 
Anglo-America ; 
United States 1870 12925 6,910 2,830 3,185 53 22 25 a 1a : 4 i 108 
(1930 = 100) 1880 17,392 8,682 = 4,139, 4,571 50 wh “4 ; 276 24.5 
1890 23,318 10,121 5,973 7,224 43 26 31 39.9 138.1 : 
1900 29,073 11,122 7,894 10,057 38 27 35 49.7 151.7 36.5 34.1 
1910 39,371 11,834 11,622 13,915 32 31 37 67.4 161.4 53.7 472 
1920 42,434 11,719 13,951 16,764 28 33 39 72.6 159.9 64.5 56.8 
1930 47,492 10,753 15,498 21,244 23 33 44 813 146.7 71.7 72.0 
1940 50,074 9,317 17,560 23,197 19 35 46 85.7 127.1 81.2 78.7 
1950 58,442 7,331 21,623 29,488 13 37 50 100.0 100.0 100.0 100.0 
1960 63,574 4,519 24,470 34,585 7 39 54 108.8 61.6 1132 117.3 
Canada 1901 1,782 761 516 505 43 29 28 34.1 75.6 27.5 21.6 
(1951 = 100) 1911 2,723 1,011 800 912 37 29 34 52.2 100.4 42.6 39.1 
1921 3,174 1,111 892 1,171 35 28 37 60.8 110.3 47.5 50.2 
1931 3,758 1,226 ‘978 1,554 33 26 41 72.0 121.7 52.1 66.6 
1941 4,365 1,275 1,388 1,702 29 32 39 83.6 126.6 73.9 729 
1951 5,219 1,007 1,877 2,335 19 36 45 100.0 100.0 100.0 100.0 
1961 6,314 786 1,958 3,570 12 31 57 121.0 78.1 104.3 153.0 
Latin America 
Argentina 1947 6,066 1,622 1,827 2,617 27 3u 43 100.0 i00.6 100.6 100.0 
(1947 = 100) 1960 6,831 1,460 2470 2,901 21 36 43 112.6 90.0 135.2 110.9 
Ecuador 1950 1,151 641 266 244 56 23 21 100.0 100.0 100.0 100.0 
(1950 = 100) 1960 1,433 839 263 331 59 18 23 124.5 130.9 98.9 135.7 
Jamaica 1953 579 300 106 173 52 18 30 100.0 100:0 100.0 ‘100.0 
(1953 = 100) 1960 596 237 147 212 40 25 35 102.9 79.0 138.7 122.5 
Mexico 1921 4,504 3,488 561 455 77 13 10 56.9 72.3 42.5 25.6 
(1950 = 100) 1930 4,957 3,626 743 588 73 15 12 62.6 75.2 56.3 33.1 
1940 5,694 3,831 746 1,117 67 13 20 71.9 79.4 56.6 63.0 
1950 7,917 4,824 1,319 1,774 él 17 22 100.0 100.0 100.0 100.0 
1960 11,250 6,145 2,148 2.957 55 19 26 142.1 127.4 162.9 166.7 
Salvador, El 1950 632 413 96 123 65 15 20 100.0 100.0 100.0 —-100.0 
(1950 = 100) 1961 799° 485 137 177 61 i 22 126.4 117.4 142.7 143.1 
Asia 
India 1951 101,775 71,809 11,329 18,637 71 11 18 100.0 100.0 100.0 100.0 
(1951 = 100) 1961 187,162 137,546 21,516 28,100 73 12 15 183.9 191.5 189.9 1508 
Japan 1920 26,773 14,661 5,721 6,351 55 21 24 67.0 81.2 64.4 48.9 
(1954 = 100) 1930 29,049 14,687 5,951 8,411 51 20 29 PA dE: 67.0 64.7 
1954 39,930 18,060 8880 12,990 45 22 33 100.0 100.0 100.0 - 100.0 
1960 43,681 14346 12,964 16,371 33 30 37 109.4 79.4 146.0 126.0 
1963 47,270 13,800 14,540 18,930 29 31 40 118.4 76.4 163.7 145.7 
Pakistan 1951 "21,551 17,125 «1,637 ~—Ss«2,789 79 8 13 100.0 100.0 
(1951 = 100) 1961 29,954 22,645 2859 4.450 pO ae oud 


Reprinted from Thoman, Conkling & Yeates, 
Activities, p. 94-95. 
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The Geography of Econonomic 


TABLE C-1 


Page 2/08 2 
Labor force, thousands Labor force, per cent Labor force, indices 
Country Year Total Primary Secondary Tertiary Primary Secondary Tertiary Total Primary Secondary Tertiary 
Philippines 1948 6,749 4,875 739 1,135 72 11 17 100.0 100.0 100.0 100.0 
({yis = 100) 1962 9,576 5,898 1,358 2,320 62 14 24 141.9 121.0 183.8 204.4 
Thailand 1947 8,882 7,624 211 1,047 86 2 12 100.0 100.0 100.0 100.0 
(1917 == 100) 1954 10,226 9,020 265 941 &8 3 @) VISL sA1Ss 125.6 89.9 
1960 13,520 11,334 585 1,601 84 4 12 152.2 148.7 277.3 152.9 
Communist 
Furope 
Poland 1931 14,487 = 9,752 2,538 2,197 67 18 15 117.6 = 137.5 89.1 92.4 
(1950 = 100) 1950 T2314 7,090 2,847 2,377 58 23 19 100.0 100.0 100.0 100.0 
1960 13,907 6,637 4,028 3,242 48 29 23 112.9 93.6 141.5 136.4 
Yugoslavia 1931 6,394 35,099 717 578 80 11 9 86.5 97.3 60.1 60.4 
(1953 = 100) 1953 7,390 5240 1,193 957 71 16 13 100.0 100.0 100.0 — 100.0 
1961 7,825 4,748 1,834 1,243 61 23 16 105.9 90.6 153.7 129.9 
Non-Communist 
Kurope 
France 1866 16,643 8,535 4,384 3,724 51 26 23 86.6 161.6 61.3 54.9 
(1954 = 100) 1881 16,544 7,890 4,444 4,210 48 27 25 86.1 149.4 62.] 62.0 
1896 18,935 8,501 5,660 4,774 45 30 25 98.5 161.0 79.1 70.4 
1906 20,721 = 8,855 6,338 5,528 43 30 Pil 107.8 167.7 88.6 81.5 
192] ZL 205 9024 6,662 6,034 41 31 28 L130 817029 93.1 88.9 
1936 20,260 7,204 6,379 6,677 36 31 33 105.4 136.4 89.2 98.4 
1954 19,220 5,280 7,154 6,786 28 37 35 100.0 100.0 100.0 100.0 
1962 19,498 3,908 7,431 8,159 20 38 42 101.4 74.0 103.9 120.2 
German 1929 UTE SII 7,347 5,256 30 41 29 82.8 103.1 77.6 75.0 
Deal, Mep. ioce, LOOSE. e209 R424 B 229 7 42 31 929 JN5A 89.0 88.9 
(1950 = 100) 1950 21,590 5,114 9,468 7,008 24 44 32 100.0 100.0 100.0 100.0 
1963 26,866 ~ 3,172 13,097 10,597 12 49 39 124.4 62.0 138.3 Seo: 
Great Britain 1881 12,795 = 1,638 6,372 4,785 13 50 37 56.9 146.8 57.5 46.5 
(1951 = 100) 1891 14,646 1,582 7,176 5,888 11 49 40 65.1 141.8 64.7 57.3 
1901 15,394 = 1,385 7,158 6,851 9 47 44 68.5 124.1 64.6 66.6 
1911 17,842 1,550 9,023 7,269 9 51 40 79.4 138.9 81.4 70.7 
1921 18,759 = -:1,381 9,142 8,236 7 49 44 83.4 123.7 82.5 80.1 
1931 20,894 1,258 9,717 CHOW) 6 47 47 92.9 lea Gow 96.5 
1951 22,482 1,116 11,086 10,283 5 49 46 100.0 100.0 100.0 100.0 
1961 24,399 948 11,655 11,796 4 48 48 108.5 84.9 105.1 114.7 
Italy 1881 15,050 8,600 3,850 2,600 57 26 17 76.9 104.1 61.2 1.7 
(1951 = 100) 1901 15,962 9.443 3,879 2,640 59 24 17 81.5 114.3 61.7 52.5 
1911 16,402 9,086 4,387 2,929 55 27 18 83.8 110.0 69.7 58.3 
1921 18,431 10,264 4,508 3,659 56 24 20 94.1 124.2 (ALE 72.8 
1931 18,281 9,356 4,924 4,001 51 ih 22 93.4 113.3 78.3 79.6 
1936 18,346 8,843 53370. 4,128 48 29 23 93.7 107.0 85.5 82.1 
1951 19,577 = 8,261 6,290 5,026 42 32 26 100.0 100.0 100.0 100.0 
1963 19,912 5,341 8,147 6,424 Pf 41 32 101.7 64.7 1295 127.8 
Sweden 1910 2,116 1,016 565 535 48 27 25 68.7 160.8 44.6 42.2 
(1950 = 100) 1920 2,565 1,058 808 699 4] 32 27 83.2 167.4 63.8 59.2 
1930 2,872 1,041 927 904 36 32 32 93.2 164.7 73.2 71.3 
1940 . 2,966 864 1,070 1,032 29 36 35 96.2 136.7 84.5 81.5 
1950 3,082 632 1,267 1,183 21 4] 38 100.0 100.0 100.0 100.0 
1960 3,234 447 1,463 1,324 14 45 41 104.9 70.7 115.5 104.5 
Oceania 
Australia 1911 1,939 480 668 790 25 34 41 64.5 96.4 58.6 57.7 
(947 = 100) 1921 2,296 532 790 974 23 34 43 76.4 106.8 69.3 71.2 
1933 2,673 588 935 1,150 22 35 43 88.9 118.1 82.0 84.1 
1947 3,006 498 1,140 1,368 diz, 38 45 100.0 100.0 100.0 100.0 
1954 3,702 498 1,503 1,701 13 41 46 123.2 100.0 131.8 124.3 
1,661 2,019 101 40 49 137.7 92.2 145.7 147.6 


1961 4,139 459 


sources: “The World’s Working Population: IH. Its Industrial Distribution,” International Labor Review, 73:501-521, 1956. International Labor 
Othee, Yearbook of Labor Statistics, Geneva, 1938, 1950, and 1964. 
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TABLE C-2 
Rates of Growth of Labor Force, and the Rate of 
Change of Employment in Agriculture, Mining, Industry, 


and Services. 
Twelve Countries 1954-64 
J eee ee 
Rate of 
Rate of Gromth of 
Growth of Employment* 


dl 


Rate of Growth of Employment} 
in Industry and Services 


in Agriculture 1 
me iis (Sc a ena eae 
4 de ee eel 

Japan 15 -2.6 aye: a es 
Italy =0.1 4.5 3.9 - a 
W. Germany 1.4 -4.1f 2.8t raf as 
Austria 0.2§ —3.68§ 2.3 2.0 at 
France 0.2 -3.5 2a 1.9 io 
Denmark 0.8|| -2.8]| 2.2|| 2.51| ea 
Netherlands 1.3 -2.0 2 1.9 a 
Belgium 0.3 44 1.9 1.5 a 
Norway 0.3 -2.5 1.3 0.5 oe 
Canada eo) -2.8 3.5 Va $s} ; 
WERS 0.6 2.3 1.1 0.6 1.6 
US. 1.3 2.4 1.8 0.8 2.4 


*Including Self-Employed and Unpaid Family Workers 
+Wage and Salary Earners 

$1957-64 

§1951-63 

||1955-64 


Percentage Composition of Total Employment 
Between Primary, Secondary, and Tertiary Occupations. 


TABLE C=3 


Twelve Countries, 1962-63 average (in percentages) 


PRIMARY SECONDARY TERTIARY 


(Agriculiure (Manufacturing, 
and Mining) Construction&  (Services)* Total 
Public Utilities) 


Japan 30.0 30.3 39.7 100 
Italy 27.8 39.4 32.8 100 
Austriat 23.8 40.6 35.6 100 
France lal 37.0 41.9 100 
Norway 20.8 33.8 ames 100 
Denmark 19.1 39.5 41.4 100 
West Germany 14.3 42.6 39.5 100 
Canada 12.9 32:7 54.4 100 
Netherlands 12.0 42.3 45.7 100 
Belgium 9.4 40.6 48.2 100 
LOLA. 8.9 30.7 60.4 100 
KS: 6.7 44.0 49.3 100 
*Inclu istributi . . 
Public pee ea ic ai ca Paniees, 
+1961. 


Source: Kaldor, Strategic Factors in Zconomic Developnerit, p. 36 & p. 38 
~ —? re Pp. e 
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TABLE C-4 


LABOUR FORCE DISTRIBUTION BY MAJOR INDUSTRY GROUP: 1931-1961 
RB a ee EE EE EE eee 


1931 1941 1951 1961 
Industry Number Percent Number - Percent Number Percent Number Percent 
000's 000s 000’s 000’s 
Total Civilian Labour Force 3,917.6 100.0 4,196.0 100.0 5,214.9 100.0 6,342.3 100.0 
Primary 120353 33.0 1,320.6 Bley La Whagl 21.3 903.3 14.2 
Agriculture 1,124.0 28.7 1,082.3 25.8 827.2 S29 640.4 10.1 
Forestry and Fishing 97.5 70,5) 145.0 B55) 180.6 3.5 143.6 2.3 
Mining 71.8 1.8 9355 DQ; 103.9 2.0 119.3 We) 
Secondary 1,093.5 27.9 1,209.9 28.8 ileal 3239 1,963.1 31.0 
Manufacturing 800.0 20.4 983.9 23.4 1,364.7 XS 4 1,494.7 23.6 
Construction 293.5 es) 226.0 5.4 352.4 6.7 468.4 7.4 
Tertiary 1,530.4 39.1 1,657.4 39.5 2,328.8 44.7 3,344.1 52.7 
Electricity, gas and water 28.1 0.7 25.9 0.6 62.0 192 70.5 1.1 
Transportation and communication 317.0 8.1 2923 7.0 433.5 8.3 500.2 US 
Trade 395.6 10.) 468.4 Ne lees 13.6 931.8 14.7 
Finance 93.1 2.4 90.4 Dp 144.2 2.8 229.7 3.6 
Community and business service 251.4 6.44 Dill 6.6 431.2 8.3 764.4 12.1 
Government service 100.8 2.6 We2 2.8 203.5 Ss) 363.3 Syadh 
Recreation service 18.8 0.5 ean! 0.4 28.7 0.6 39.8 0.6 
Personal service 325.6 8.3 367.9 8.8 314.4 6.0 444.4 7.0 
Industry not stated 0.5 0.0 8.0 0.2 Sia, el 132.0 Qa 


Source: Noah M. Meltz, Changes in the Occupational Distribution of the Canadian Labour Force, 1931-1961, Table A-5, (Ottawa, Queen’s 
Printer, 1965). 


lt was argued earlier that the method of allocating energy re- 
sources cannot, and will not, reverse Ontario's lack of energy 
compared to such other provinces as Alberta and British Colum- 
bia. There is an urgent need for the people of Ontario to come to 
accept a slower rate of economic growth. However, given the 
advantages of location which the province continues to enjoy, 
Ontario will remain an attractive site for industries that are not 
energy-intensive. As the Ontario economy matures further in the 
1980s, one can expect the tertiary sector, which is labour-inten- 
sive, to contribute most to employment growth in the province. 
Technology intensive manufacturing processes should also 
contribute to employment. It may, however, be necessary to en- 
courage this development through deliberate policy and plan- 
ning, in order to mitigate the dislocations that a lack of growth in 
the energy-intensive industries may Cause. 
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IV. LIGHT INDUSTRY CASE STUDY: POWERTRONIC EQUIPMENT LTD, SCARBOROUGH 


A. INTRODUCTION 


The impact of major electrical rate changes on light industry 
might be very different from the impact on some large manufac- 
turing firms, which often enjoy more diversity and flexibility in 
their production processes. Hardest hit would be firms that have 
low profit margins and compete with manufacturers that benefit 
from lower energy costs. 


In choosing an alternative, the following criteria were used: firm 
competes with Quebec and/or American firms; a one-shift oper- 
ation; small size; willingness to co-operate; and proximity to 
Metropolitan Toronto (this last was due to constraints on time 
and money). Another original criterion which required electrical 
costs to constitute 3 per cent or more of value added, was drop- 
ped, because most manufacturers in light industry fall far short 
of such a percentage. Thus the impact of changes in rate levels 
and structures on light industry should not, by itself, be dire. 


The first firm chosen for study was involved in manufacturing 
parts for small cars. The intense competition and low profit mar- 
gins that characterize this industry made the company an inter- 
esting subject, but the need for confidentiality caused manage- 
ment to withdraw its support. As an alternative, Powertronic 
Equipment Ltd of Scarborough was chosen, since it seemed to 
meet most of the criteria. This case was based on telephone 
conversations and a personal interview with the company’s 
vice-president, Mr Dave E. Bawden. 


B. CASE STUDY 


1. Introduction 


Powertronic Ltd is a small private manufacturing-firm employing 
about 150 people at its one plant, in Scarborough. Its product 
line is small commercial and industrial electrical devices, such 
as rectifiers, inverters, D.C. converters, and battery chargers. Its 
customers can be divided into four main classes: the steel in- 
dustry, telecommunication companies, electrical utilities, and 
general industry. This last group mainly buys battery chargers 
from Powertronic for its lift trucks. 


Monthly sales amount to some $450,000. A general breakdown 
of sales by geographical location would be as follows: 40 per 
cent to Ontario, 30 per cent to Quebec, 10 per cent to the U.S., 
and the remainder mainly to the Maritimes. In Canada, Power- 
tronic faces competition from five companies, three in Ontario, 
one in Vancouver, and one in Montreal. The company faces no 
real competition from imported American products because of 
such factors as tariff barriers, fluctuations in exchange rate, the 
small size of the market, and the importance of service. 


Nearly half of shipment value is for raw materials, copper, steel, 
and aluminium being the main products purchased. Another 15 
per cent goes to labour. Hydro costs represent only 0.33 per 
cent of shipment value. The company’s electrical consumption 
and power bill are shown on Table 1. The very low load factor of 
33 per cent is due to production control procedures, which re- 
quire various tests which, in turn, result in high peak demands. 
The load factor is also low because the company uses only one 
shift. Most of the electricity in the plant is used for lighting, test- 
ing, and power tools. There is thus no single main source of en- 
ergy consumption related to the production process. 
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TABLE 1 


- Powertronic's Load Profile and Monthly Bill in 1975) = 


NET AMOUNT* 


kWh (excluding 
illi cludin water 
aa ee i services) 
Date kw services) Liek« $ 
a ed andl el Ra Seay ees Pe ones Mier BS wy 
518.84 - 
Jan.-1975 329 Tp OO 29.6% ike * 
Feb. 367 74,400 Que 17 6o9 se 
March 383 71,100 25.4% PGos soe 
April 324 88,800 SV sos 1,626.00 
May 265 60,800 31.4% 1,318.65 
June 336 98,700 40.2% at eV A E18) 
July 342 87,000 34.8% 1,669.20 
Aug. 299 93,600 42.7% DS 84 eeu 
Sept. 288 76,200 36.2% 1,426.20 
Oct. 336 74,400 30.4% 1,526.40 
Avg/month 327 79,610 33.6% aw eiyal 


* Obtained by using Scarborough P.U.C. industrial Rate 
Structure: 


$1.00 per kW demand charge 

2.40 cents for first 100 hours of billing demand 
1.10 cents for second 100 hours of billing demand 
-70 cents for the remainder kWh. 


2. Impact of Scenario A 


Under Scenario A,*” Powertronic’s electrical costs (assuming 
similar load profiles for all years) would be as shown in Table 2. 


TABLE 2 
1975 1978 1983 
Electrical cost 
per month Sly SS Sig 90e Steam 
% increase - 90 200 


* Scenario A assumes that bulk-power rates 


double by 1978. The effect on customer 
rates would be as follows: 


1978 - all less than 5000 kW rates 
mel Ox (CIO 25 erates ) 

1983- all less than 5000 kW rates 
= 3.0 x (1975 rates) 


n profit margin or prices 
of the small percentage of 
total cost spent on electricity. The firm's Ontario aneae 


eee 
‘7Scenario A assumes a doubl 

Ing of bulk power rates b 1978. Th 
coe rates would be as follows 1978 - all less ‘Gar cee kW cae o 
( rates) and 1983 - all less than 5000 kW rates = 3.0 x (1975 rates) >) 


Second-order impacts through increased costs for raw materials 
would have greater consequences for Powertronic. About 30 
per cent of raw material value (or $67,500 per month) is in the 
form of copper. Assuming that about 4000 kWh‘48 

are used per ton of copper purchased, (mainly for copper wire), 
and that approximately 65 tons are used per month, then 270,- 
000 kWh are used to produce Powertronic’s monthly copper re- 
quirements. At an average total cost of 1.0 cent per kWh‘48, the 
electrical share of copper costs is $2,700, or 4 per cent. If hydro 
rates doubled by 1978, Powertronic’s copper costs would in- 
crease by $2,700 per month if (a) the firm passed on all cost in- 
creases to the clients of the copper wire companies and (b) all 
Powertronic’s copper were produced in Ontario. 


Similarly, 20 per cent of Powertronic’s outlay for raw materials 
goes for steel. At an approximate consumption rate of 400 tons 
per year, and assuming that about 500 kWh‘48are used per ton of 
purchased, then 200,000 kWh are used to produce 
Powertronic’s yearly steel requirements. Doubling hydro rates 
could thus increase steel costs by $2000 a year, or $167 a 
month. 


Other raw-material components would be affected by increased 
hydro rates, but not appreciably For example, most aluminium 

Powertronic buys comes from Quebec or British Columbia, and 
therefore higher hydro rates in Ontario would not affect its price. 


The expected impact of higher electrical rates on Powertronic 
would thus be as shown in Table 3.49 


TABLE 3 

LO7s 1983 
Increase in monthly 
electrical bill 
from 1975 $1,419 Soa Loe 
Increase in monthly 
copper costs* from 
L975 2, 700 5,400 
Increase in monthly 
steel cost* from 
To75 167 333 
Total increase/ 
month $4,286 $8,885 
% of monthly 
sales 1 2 


The actual cost increases as a percentage of shipment value in 
future years will be lower, because the dollar amount of sales 
will increase owing to general inflation. On the other hand, 
higher electrical rates might have some other second or higher- 
order impacts which the above calculations have not allowed 
for. Thus increased hydro rates in accordance with Scenario A 


would probably result in cost increases of about 0.8 per cent of 
sales value in 1978, and about 1.0 per cent in 1983.°° Since 
most of Powertronic’s competitors will suffer similar increases?! 
the higher costs will most probably be passed on to the custom- 
ers through higher prices and/or modified equipment design. In 
fact, the company enjoys a fair degree of flexibility in the design 
of its products, which enables it to cushion the impact of cost in- 
creases in many ways. 


3. Impact of Scenario B 
Under Scenario B (again assuming similar load profiles for all 
years), Powertronic’s electrical costs would be as in Table 4.52 


TABLE 4 
Unadjusted Increases in Monthly Hydro Bill 
1975 1978 1983 
electrical cost/ 
month Sb ys 92, 9597S 4 6475 
% increase - 88 195 


al. 


* Obtained by using Scenario B rates for the 
50-3000 kW customer class: 


1978 1983 
$C.C. $400/customer/mo. $630/customer/mo. 
¢/kW 1.81¢/kWh 2.84¢/kWh 
S/k $3.42/kW $5.37/kW 


Thus cost increases are very slightly smaller in Scenario B than 
in Scenario A. When looking at the percentage increase, one 
must remember that Powertronic is served by the Scarborough 
utility, which presently uses the traditional rate structure. This 
rate is characterized by a low demand charge as such ($1 per 
kW, as compared to the average $2.50 most municipal utilities 
charge), and an energy rate tied to the kW use through the 
hours-use rate. Thus Powertronic’s low load factor presently re- 
sults in a higher energy charge than similar users with a higher 
load factor pay. 


This brings up an important point. Scenario B, which imposes 
standard demand and energy rates across the province, would 
have very different impacts on different retail customers, since 
the rates they are charged at present differ vastly in structure 
from municipality to municipality. (Although only a dozen or so 
utilities presently use traditional rates, those dozen serve over 
half the population of Ontario.) 


48Obtained from Power Market Analysis, Ontario Hydro. 

49Assuming that (a) ali increases in electrical costs are passed on to customers by 
steel and copper suppliers and (6) all steel and copper purchased is produced in 
Ontario 

50Assuming a price increase of approximately 8 per cent a year for Powertronic’s 
products 

51Even some of the competitors outside Ontario might buy their raw materials from 
the same supplier, and thus suffer similar cost increases. 

52Obtained by using Scenario B rates for 50 - 3000 kW customer class. 
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Faced with such rates, Powertronic could try to improve its load 
factor by decreasing its peak demand. The present low load fac- 
tor is partly caused by the testing-procedures used at the plant 
for production control. These tests could certainly be carried out 
at off-peak hours. Mr Bawden saw no problems in doing this, 
since the staff needed for the tests consists of a small team of 
technically skilled employees who would not object to such a 
shift. Such an approach might reduce the present average 
monthly peak demand by 100 kW, giving a load factor of close 
to 50 per cent. The resulting monthly electrical costs would thus 
be as in Table 5. 


PAB TEs: 
Adjusted Increases in Monthly Hydro Bill 


1975 1978 1983 
electrical 
cost/month SUAS 7S Sys Oley) Seale: 
% increase - 66 161 


\Whether Powertronic would actually implement this program for 
reducing load factor is questionable, seeing that the incentive 
already exists. If Powertronic had reduced its peak demand by 
400 kW in 1975, its monthly bill would have been approximately 
$300 less. This amount is very close to the saving which would 
-esult in 1978 under Scenario B, if the load factor were im- 
proved. Again, this demonstrates one of the peculiarities in go- 
ing from a traditional rate to the type of rate Scenario B exem- 
plifies. 


Other reductions in electrical consumption would be only slight. 
(The electricity consumed is mainly for lighting, testing, and ma- 
chine tools.) As for any retrofit conservation devices considered 
in the future, an implied payback period of five years or less 
would be required, according to Mr Bawden. 


Scenario B aiso considers peak versus off-peak rates for com- 
mercial and industrial firms. Under this scenario, Powertronic 
would be charged for non-coincident peak demand measured 
between 700 and 2300 hours. Thus by shifting all of its opera- 
tions to the off-peak period, Powertronic could reduce its de- 
mand charge by nearly 100 per cent. However, Mr Bawden sees 
this alternative as impractical, because increased costs for 
night-time labour would more than offset any reduction in hydro 
costs®$ 

This alternative would be more attractive for capital-intensive 
manufacturers, who would have more to gain because of their 
higher energy consumption and lower labour costs per unit. 
Other beneficiaries of peak versus off-peak rates would be firms 
that already use three shifts in their production process. These 
would have more flexibility in shifting their peak demand to the 
night than one-shift manufacturers such as Powertronic 


C. SUMMARY 


Powertronic is labour-intensive, and electrical costs represent 
only one third of 1 percent of shipment value. Increases in elec- 
trical rates would result in higher expenditures for Powertronic 
mainly through increased costs for raw materials such as cop- 
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per and steel. In fact, total costs might increase by 1 per cent of 
sales value, because of changes in hydro rate levels in accord- 
ance with Scenario A. The nature of the industry would probably 
cause those cost increases to be passed on to the customers 
through higher prices and/or design modifications. Under 
Scenario B, Powertronic would suffer similar cost increases, and 


impacts would be similar. 


Finally, Powertronic would not benefit from peak versus off-peak 
rates, since any reductions In electrical costs from night-time 
operations would be offset by increased labour costs. Peak ver- 
sus off-peak rates would rather benefit manufacturers who al- 
ready use three shifts of labour. 


53 
HA et Saba that a premium of 10 per cent is needed for night-time 
etek aa S present monthly labour costs of $70,000 would thus 

y $7,000, a figure which far exceeds its total electrical costs. 


V. MUNICIPAL UTILITY CASE STUDY: GUELPH HYDRO 


A. INTRODUCTION 


Guelph Hydro is a medium-sized municipal utility, which served 
19,455 customers in 1974. Some general statistics for it are 
shown in Table 1. Its total revenues per kWh are slightly below 
the provincial average, mainly because of the revenue from the 
‘general less than 5,000 kW‘ customer class which is 10 per 
cent under the average. Its total costs for primary power per kW 
and kWh are very close to the average for municipal utilities. Ta- 
ble 1 also shows that Guelph’s distribution of sales, revenues, 
and customers is very close to the average for all municipalities. 


Guelph Hydro is one of the fifteen utilities which was using tradi- 
tional (or Wright) rates as of July 1, 1975.54 

Accordingly, it charged different rates to its three classes of 
non-residential customers: small commercial, commercial, and 
industrial. 


As for its residential customers, it had been using a special rate 
for flat-rate water heaters, but new installations are now metered 
and no special rates are applied. 


Guelph has experienced average growth in the past few years. 
Its net fixed assets grew from $7,416,546 in 1970 to $9,644,733 
in 1974, an increase of 30 per cent. Total sales in kilowatt-hours 
increased at an average annual rate of six per cent over this pe- 
riod, as compared to 7 per cent for the provincial average. 


(Net fixed assets grew by about 29 per cent for all municipal util- 
ities from 1970 to 1974.) 


In spite of this fast growth, Guelph Hydro’s financial position in 
1974 was very good, showing a debt-equity ratio of 8:92 (com- 
pared to the overall ratio of 14:86 for all utilities). Its main source 
of funds is accumulated net income invested in plant or held as 
working capital. Accumulated net income made up 67 per cent 
of Guelph’s equity base in 1974, while contributed capital made 
up only 15 per cent. 


A breakdown of Guelph Hydro’s expenses is shown in Table 2. 


Bulk-power costs represented 80.6 per cent of total expenses in 
1974, Compared to (for example) Mississauga, Guelph’s admin- 
istration costs are much higher on a percentage basis (6.9 per 
cent against 4.1), but its low debt-equity ratio results in low 
financial expenses (2.5 per cent for Guelph as opposed to 6.4 
per cent for Mississauga).*° 


Guelph Hydro was represented in the case study by Mr Gord 


TABLE 


Guelph 


Stacey, General Manager, and Mr Harold Hewhitt, Secretary 
and Treasurer. 


B. SCENARIO A 


Bulk-power rates under Scenario A (i.e., a doubling of rates by 
1978) would severly affect Guelph’s total expenses. These rates 
would cause controllable costs (OM&A and financial) to become 
a smaller share of total expenses, and so reduce the municipal 
utility's control over the rates it charged its customers. In fact, as 
things stand, bulk-power costs are estimated to make up 82 per 
cent of 1976 expenses. 


However, in one important area officials from Guelph utility re- 
acted differently (to Scenario A) from Mississauga officials. 
Guelph officials do not foresee any reduction in the reliability of 
the system, as opposed to Mississauga where expected cut- 
backs in capital outlays might result in more frequent and longer 
power interruptions. Guelph Hydro, therefore, does not expect 
increasing consumer criticism. 


The chief impact of Scenario-A-type bulk-power rates would be 
on capital spending and capital availability, since value added to 
sales by the municipal utility is dropping as uncontrollable (bulk- 
power) costs become a greater percentage of total costs. This 
problem is compounded because at present the municipality of 
Guelph is restricting new debenture issues (1976 borrowing, for 
example, is held to 1975 levels). Thus Guelph Hydro’s low debt- 
equity ratio might be maintained to the same level even though 
there might be an increasing need for new financing as bulk- 


power rates increase.°® ~s was mentioned previously, Guelph 
Hydro’s net fixed assets grew by 30 per cent from 1970 to 1974. 
In future years, it is expected that the municipality will continue 
to grow, with the residential sector growing faster than the com- 
mercial or industrial. On a per-dollar sales basis, more capital is 
needed to service these customers (as compared to commercial 


©4Since March 1, 1976, Guelph Hydro has been using general-type rates for all 
non-residential customers. 

©SThis financial information was obtained from Ontario Hydro's Statistical 
Yearbook (1974). In obtaining these figures, Hydro seeks to ensure a uniform 
classification of revenues and expenditures, to permit comparisons to be made 
between municipal utilities 

°6Guelph Hydro officials doubted that the utility could completely pass on drastic 
increases in bulk-power expenses to its retail customer through rate increases. 
The result would therefore be lower net income and a need for more outside 
financing 
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Ae 
Municipalities 


Expenses (1974) 

Power purchased = Oro)! Diya 80.6% 79.4% 
Operation & Maintenance 3625775 4.4% 6.9% 
Administration 565,404 6.9% 6.5% 
Financial 166,481 Ze 2.4% 
Depreciation 445,027 5.4% 4.5% 
Other 44,571 0.2% 0.3% 

Pop Log ooe 100. 08 100.0% 
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TABLE 


1974 Statistics for Guelph Municipal Urea aey 


Total for Municipal 


Guelph Utilities 
phe baat ee ame 
% i 
Total Sales - kWh (,000) 594,632 100 50,237,988 100 
~residential service 179,085 30 14,811,689 29 
-general (under 5,000 kW) 308,749 52 26,553,483 53 
-seneral (over 5,000 kW) 100,822 17 8,343,999 AJ 
-street lightine SPAS 01 528,418 01 
oe ks nee ah Cle ed ee ae 
Total Revenue - $ (,000) 8,103 100 Tike wae 100 
-~residential service Dio 50 36 241,838 34 
-general (under 5,000 kW) S960 49 BD, LOS is 
-general (over 5,000 kW) 1,114 414 O75,0 6 diz 
-street lighting 1 01 TRIE 01 
en 
Total Customers 19,455 100.0 1,872,461 100 
-residential 1iLyar0 © 91.0 1,654,065 88 
-general (under 5,000 kW) eeoou 8.6 2185295 2 
-general (over 5,000 kW) 2 0.4 101 - 
Revenue per kwh - ¢ WA SHS 1D 
-residential i. OS ARGS 
-general (under 5,000 kW) too a ee | 
-general (over 5,000 kW) ye 10 qo 
aes eee 
Monthly Peak Load - kW 99,345 
Monthly Energy Purchased 
(,000 kWh) St Bg ROMS) 
Monthly Load Factor 70% 
Total Charge for Primary Power 
$ per kW 66.46 
Mills per kWh 66.84 
p Oe Bey 10.62 


* Source: Ontario Hydro: 


Stawicu cal Yearbook. 1974, 
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or industrial). As opposed to Mississauga, Guelph only charges 
residential developers the difference between underground and 
overhead distribution costs if the new buildings are wired under- 
ground. A capital shortage therefore could have some impact 
on the residential sector. However, Guelph officials estimated 
that the overall growth rate in the capital-spending program 
might decline in the next few years, following a smooth curve. 


To cope with the problem of rapidly rising bulk-power rates and 
the associated capital shortage, Guelph Hydro would consider 
some of the following alternatives: 


1. Phasing out rental of hot-water heaters in four to five years, 
to free some capital for other purposes. New installations 
are now metered (as opposed to the old flat-rate system), 
and the trend is to charge only for the price of energy in the 
kWh rate and charge separate rental, service, and installa- 
tion charges. Guelph officials do not expect a shift to other 
energy sources for water-heating, because other utilities 
(such as gas) are also facing capital shortages and might 
phase out their own rental plans. 


2. To reduce the costs of operations and maintenance, Guelph 
intends to adopt preventive maintenance. It is also expected 
that increasing technological sophistication in these areas 
will keep costs down. Guelph does not forecast great in- 
creases in the maintenance budget, or in reconstruction 
costs, over the next few years. It is expected that the system 
will require more reinforcing than repair, because of in- 
creasing load. 


3. Other cost-reducing steps considered are: 


a. Reduce overtime work in non-emergency situations (such 
as night-time hot-water failure): 


b. Contract out such items as line surveillance, on-site cus- 
tomer maintenance, and meter reading, whenever that 
would reduce costs: 


c. Use a longer meter-reading schedule (every six months), 
with a system of equal monthly payments. As was stated 
in the study of Hydro Mississauga, the impact of this 
measure on Customers’ consumption patterns might very 
will be of utmost concern to those advocating conserva- 
tion. That is, longer feedback periods might reduce the 
consumer's sensitivity to certain price signals, and thus 
substantially reduce the effectiveness of certain rate 
structures in promoting a conservation ethic amongst end 
customers. 


By increasing its efficiency and effectiveness, Guelph Hydro ex- 
pects to be able to cope with the impacts of Scenario A without 
reducing the reliability of its service. 


As for customer criticism, Guelph faces no organized opposi- 
tion, and presently receives few complaints. As rates rise 
sharply in the next few years, Guelph Hydro does not expect the 
situation to change greatly. In fact, it intends to make good use 
of public relations to educate its customers in the need to keep 
costs under control through such measures as overtime restric- 
tions. 


C. SCENARIO B 


Scenario B also includes a doubling of bulk-power rates by 
1978, but imposes province-wide uniform kW and kWh rates on 
retail customers of municipal utilities. Also included in the retail 
rate structure under Scenario B is a flat monthly customer 
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charge.°” 


Guelph officials favoured the concept of the customer charge, 
but questioned how fair it would be for some customers at the 
margin of the three customer classes. Moreover, Guelph Hydro 
does not believe it would avail itself of special distribution levy 
on new construction to reduce local distribution costs (and 
hence customer charge). According to Mr Stacey, introducing 
such a scheme would probably be unfair, in that it would appar- 
ently discriminate against the tenants (or owners) of new com- 
plexes. 


Table 3 demonstrates how much Guelph Hydro’s revenues from 
certain customers would increase by 1978 if Scenario B rates 
were applied. From this table, one can observe the following: 


1. Revenues from the residential sector would less than double 
by 1978. Low use customers (250 kWh per month) could 
face increases as low as 25 per cent. Conservation is thus 
rewarded with lower rate increases to produce a still lower 
bill. 


2. As with Mississauga, commercial and industrial customers 
(under 3,000 kW) would face percentage increases that var- 
ied tremendously, depending on their kW consumption and 
load factor. 


The customers in the range of 50 to 150 kilowatts would face 
the highest increases (as much as 242 per cent). The percent- 
age increase would also become larger as the customer’s load 
factor increased for the same kW demand (except for customers 
in the range of 50 to 100 kilowatts). Compared to Mississauga, 
the percentage increases are very similar for low ioad factors 
but smaller for high load factors (about 14 per cent less). 


Guelph has only three customers taking more than 3,000 kilo- 
watts. One of these, Guelph University, is by far the largest user 
in the municipality. An appendix to this case discusses how this 
large customer might react to Scenario B. 


Prohibiting bulk metering for new multi-family dwellings would 
impose significant added costs on Guelph Hydro. However, 
Scenario-B-type rates, with a fixed monthly customer charge, 
should offset the metering costs that individual metering would 
impose on the utility. On the other hand, prohibiting bulk meter- 
ing should have little effect on the utility’s bad debts, because it 
now imposes a substantial deposit on residential customers. 


As for peak versus off-peak rates and interruptible power, the 
municipal utility has no objections to these but questioned their 
practicality. Only three of Guelph’s customers use more than 3.- 
000 kW, the University being larger than the other two com- 
bined. As is explained in the appendix, the university’s ability to 
adapt to such schemes depends on making conservation policy 
changes to which the engineering department would have an in- 
put. As for the other two customers, Mr Stacey believed that 
their labour content was too high for them to make much use of 
interruptible power. 


Note on Scenario B Rates 


Scenario B rates are sensitive to changes in the demand-energy 
split and the rate design, including the differential between mar- 
ginal costs and the revenue requirement and hence the level of 

the customer charge. 


57For description of scenarios A and B, see Section III of the Hittman Report, 
Volume XA. 


TABLE 3 


Percentage Increase in Guelph Hydro's Revenues with Scenario B Rates 


A. RESIDENTIAL 


Monthly Consumption & Bills 


Annual Consumption & Bills 


Customer Minimum 
; ‘ i Use 
Charge _ Bill _ Low Use Medium Use High 
j 250 500 750 1,000 20,000 30,000 40,000 
$ $ kWh kWh kWh kWh kWh kWh kWh kWh 
1975 rates B50 LOOM Ours We? Ome a0 16.08 Cyril (anh see 598.90 
Scenario B 
(1978) 4.00 - - 10.93 17,85) 24.78 31.70 602.00 879.00 1156.00 
% increase 25% 67% 78% 97% 75% 87% 93% 
B. SMALL COMMERCIAL, COMMERCIAL, AND INDUSTRIAL (Under 3,000 kW) 
Comparative Monthly Bills 
1975 1978 Scenario B Rates 
Guelph Rates % Increase 
Consumption (Commercial) LF LF LF 
kW kWh LF $ $ eo seal 68 
10 2,000 27 44.00 59.40 35% 
2,993 41 52.44 86.91 66% 
4,964 68 69.19 141.50 104% 
50 10,000 27 220.00 752.50 242% : 
15,000 41 262.50 842.50 2214 
24,820 68 345.97 1,020.24 1957 
100 20,000 we 440.00 1,104.00 L51% ; 
30,000 41 525.00 1,285.00 145% 
49 640 68 606.94 1,640.48 , ; 
500 98, 550 27 2,185.50 3,893.75 78%, 7% 
150,000 41 2,625.00 4,825.00 84y 
250,000 68 3,475.00 6,635.00 Ray ; 
1,000 197,100 Dy Me Bib LOO the HOS Blk 69%, pee 
300, 000 41 5,250.00 9,250.00 769 
500, 000 68 6,950.00 12,870.00 cS 
2,000 394,200 27 8,742.00 Ie, 375202 64%, eh 
598,600 41 10,488.10 18,074.66 ‘ ie 
992,800 68 13,838.80 25,209.68 zi 
82% 


C. INDUSTRIAL (Over 3,000 kW) 


See section on Guelph University 
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When Scenario B was developed in September 1975, projec- 
tions had to be made of what marginal costs, adjusted down to 
the revenue requirement, might look like. When the actual mar- 
ginal costs are made available for the municipality of Guelph, 
analysis may suggest (for instance) lower customer charges 
than in Scenario B: if so, a recalculation of relevant impacts can 
be made. If reductions in proposed rates make it unlikely that 
1978 impacts will be as severe as those outlined in the case 
Studies, the 1978 impacts can be treated as postponed to 1979. 


D. SUMMARY 


Major increases in rate levels such as those of Scenario A would 
have important consequences on Guelph Hydro. Compared to 
Hydro Mississauga, Guelph does not foresee longer and more 
frequent power interruptions as one of the effects of rapidly ris- 
ing bulk-power rates. According to Mr Stacey, General Manag- 
er, the main effect would be to increase efficiency and sophisti- 
cation in the management and maintenance of the system. 
Capital availability and cost would certainly be a problem, but 
providing reliable service would remain the utility’s overriding 
goal. One must also note that, unlike Mississauga, Guelph ex- 
pects its growth rate to decline or stabilize over the next few 
years. This might partly explain the difference in the two utilities’ 
reaction to Scenario A. 


As for Scenario B, Guelph officials favoured new rates that 
would provide customers with better pricing-signals and recover 
identifiable operating-costs from customer charges unrelated to 
kWh charges. However, they were not convinced that the rate 
structure as presently defined, with three customer classes, was 
fair. 


The percentage increases in revenues from the various cus- 
tomer classes under Scenario B rates are similar to those fore- 
cast for Mississauga, except for low-use residential customers 
and commercial customers with high load factors where per- 
centage increases would be significantly smaller. 


Finally, the benefits of peak versus off-peak rates and interrupti- 
ble power were not sufficiently quantified to measure the effect 
on consumption patterns. Guelph officials doubted the potential 
for selling interruptible power to the three large customers, be- 
Cause of the overriding importance of labor costs. An interview 
with officials from Guelph University, which is by far the utility's 
largest customer, led some support to this view. Nevertheless, 
whereas the university now uses no interruptible power, it could 
in the future use it for about 10 per cent of its total load. 
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VI. PRELIMINARY IMPACT STUDY ON LOW-INCOME HOUSEHOLDS 


A. INTRODUCTION 


Writing a study of the impacts of changes in rate levels and 
structures on the low-income group is at present a nearly 
impossible task. Much of the required information is not yet 
available, and this paper will therefore limit itself to considera- 
tions which should be of use in further in-depth research. Data 

* for such research are now being compiled from Federal Govern- 
ment sources. 


The first problem in such a study is that of correlating income 
with consumption of electricity. It is expected that these data will 
be available from the Federal Government within the next few 
months. Income data from Statistics Canada will be correlated 
with consumption data provided (on the household basis) by 
Ontario Hydro. This should provide some much needed insights 
on the correlation of income and consumption of electricity. For 
example, proponents of lifeline rates have often argued that low 
income users of electricity consume less because, ON the aver- 
age, they have fewer appliances. Other analysis (Joe Pace’s for 
instance) maintains that many low-income customers consume 
more electricity than the average residential customer, and 
would therefore be hurt by lifeline rates. 


The relationship between these two variables also depends on 
other factors which must be considered for meaningful results. 
For example, the relationship between income and power con- 
sumption might be directly proportional overall but inversely 
proportional for certain sub groups such as apartment dwellers. 
In fact, a recent review by the Impact Committee showed that 
three apartment buildings of the Ontario Housing Corporation in 
Toronto consumed, for domestic services only, from 240 to 280 
kWh per suite.°8 

The average amount of electricity used by apartment dwellers is 
estimated at 200 to 225 kWh. (Again, no definite conclusions , 
can be drawn at present, since no report has been written on 
the average domestic consumption for comparable apartment 
units. These figures were estimates provided by Mr F. Thomp- 
son, from Toronto Hydro’s Commerical and Residence Service 
Department.) These low-income tenants might consume either 
more or less electricity than higher-income tenants. 


This point brings to light many problems with the impact of such 
schemes as Lifeline rates. Lifeline rates might, for example, re- 
sult in the following unexpected or unintended impacts: subsi- 
dizing tenants at the expense of homeowners; subsidizing cetain 
high-income tenants at the expense of certain low-income ten- 
ants; subsidizing electrically heated units at the expense of units 
heated with gas or oil; subsidizing low-density dwellings at the 
expense of high-density ones.*? 


B. SCENARIO A 


What would be the impact of electricity rates based on average 
cost on low-income households? Obviously, one would first 
have to estimate what the impact would be on the consumption 
of kilowatt-hours: the price elasticity, for instance How could 
one obtain such a non-aggregated estimate of price elasticity? 
One possible approach would be to obtain saturation statistics 
for household appliances for the low-income group, and then 
estimate probable reductions in saturation or use of the appli- 
ances on the basis of whether the appliance is a ‘luxury’ or a 
‘necessity’. This was the approach the Rand Corporation used 
in its impact study for the western United States and California.©° 


Another American study, by the Energy Policy Project of The 
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Ford Foundation, supported these conclusions.*" This report S : 
findings were based on two national surveys, which investigate 
the relationship between energy use and various socio-eCO- 
nomic factors. (Such surveys are so rare that the report states 
that it was ‘'a pioneering effort’’.) Energy consumption was — 
found to be directly proportional to income, but the variation in, 
energy consumption was less pronounced than the difference !n 
income. The percentage of a family’s income spent on energy 
declined as income increased as shown in the accompanying 


table. 


Percentage of total annual 


income spent _on electricity 


Income URS Sr 1972-3 Canada, 1969 
Se2., 200 Dre oh AAS} 
$ 8,000 Deri: Teak 
$14,000 das 0.9 
$24,500 Hetil 0.6 


The study then explained how the ability of the poor to reduce 
their energy consumption was limited. For example, lack of insu- 
lation and storm windows causes low-income households to use 
more energy per square foot of housing for heating. Lack of 
capital makes it impossible for these families to improve their 
insulation. As for lighting (which, on the average, consumes one 
seventh of a household’s electricity), the poor usually light one 
or two rooms, as compared to three or more for the well to do. 
Moreover, the affluent may be less diposed to reduce their 
consumption than the poor, since electricity absorbs a smaller 
share of their incomes. This suggests the burden of certain con- 
servation policies (such as across-the-board rate increases un- 
der declining-block rates, as at present) would fall more heavily 
on the poor. 


The study also attempted to estimate the annual indirect energy 
use (for example energy used in producing the home appli- 
ances) per household by income groups. The gap between rich 
and poor in indirect use was even larger than in direct use. In 
fact, it was estimated that the affluent use three times more indi- 
rect energy than the poor. (Thus, the indirect impact of rate in- 
creases would be more drastic, in absolute terms, for the 
affluent.) 


In short, the study concludes that 


The more money people have, the more energy they use. But 
the poor spend almost 15 percent of their household income 
on energy, while the high consumption of fuel by the rich typi- 
cally accounts for only 4 percent of their incomes. Any major 
energy price increases will thus cauge hardship to poor fami- 
lies, since their energy use levels do not include a margin of 
extra amenities easily done without. 

58Ontario Housing Corporation Statistics. 

59See Section IV of Volume 6. 


®°The Impact of Electricity Price Increases on Income Groups: Western United 
States and California, The Rand Corporation, November 1972. 


81A Time to Choose, America's Ener Fi I 
: gy Future: Final report by the Energy Polic. 
Project of the Ford Foundation, Ballinger Publishing Co., Cambridge, Mass., 1074 


To place the impact of electrical rates on the working poor in 
perspective, some calculations were made to find out what per- 
centage of a hypothetical low-income family’s gross income 
might be used for electricity in 1978 if either rates based on av- 
erage costs or illustrative rates based on marginal costs were in 
use. The results are shown in Appendix II. It was found that for a 
monthly consumption of 750 kilowatt-hours, the electric bill 
could represent as much as 6.3 per cent of the gross 1978 in- 
come of the working poor. 


C. SCENARIO B 


How would rates based on marginal costs affect low-income 
households as compared to average cost rates? Marginal cost 
based rates impose a uniform rate per kWh for any level of con- 
sumption. This should benefit low users of electricity more than 
average-cost-based rates, which simply raise the level of the de- 
clining block rate structure presently used by municipal utilities 
and Ontario Hydro. The declining block-rate structure charges 
more per kWh for low levels of consumption. Thus for low-in- 
come households that use less electricity than high-income 
households, marginal-cost-based rates would have less of an 
impact on the low-income group. 


Two case studies by the Impact Committee, on the Mississauga 
and Guelph municipal utilities, provide some specific examples 
of the impact of a set of rates based on marginal costs for vari- 
ous residential consumption levels. For example, it was found 
that a consumer using only 250 kWh a month would face in- 
creases in the electric bill by 1978 (over 1975 with constant 
kWh consumption of 25 per cent lived in Guelph and 49 per 
cent in Mississauga. These compared with an increas of 90 per 
cent under rates based on average costs.® 


Another aspect of the proposed rate structure which might have 
a significant impact on low-income households is the proposal 
to abolish bulk metering for new multi-family dwellings. Individ- 
ual metering might reduce shelter costs if (a) rents were lowered 
to take into account that tenants pay for electricity and (b) low- 
income (and all other) tenants reduce their kWh consumption, 
and thus their electric bill, in response to the newly visible price 
signal. Those with low incomes and conscientious conservers 
would thus be spared from subsidizing (as they do now) mid- 
dle-income heavy users that waste electricity in bulk metered 
apartments. 


In order to study the possible effects on low-income house- 
holds, the Impact Committee looked at some of the buildings 
owned by the Ontario Housing Corporation, because data were 
readily available. This government corporation owned 71,068 
housing units in 1974, which it rented to households with an av- 
erage income of $489 per month (for Metro Toronto in 1975). 
However, future studies on this subject might be more conclu- 
sive if they did not involve OHC tenants or buildings. In fact, 
OHC units display many distortions in the impact of electrical 
rates, because they are subsidized in so manv different ways. 
For example, only 41 per cent of OHC’s 1974 tenants were in- 
come earners. The rest received some welfare or benefits which 
partly subsidized their cost of shelter including electricity. Even 
income earners are subsidized for shelter, their rent is based on 
a fixed percentage of their income. (about 20 per cent). Proba- 
bly, then, tenants of subsidized housing units have a much 
higher disposable income than the working poor and welfare re- 
cipients not receiving rent subsidies. Discussions with provincial 
authorities in the Income Security division of the Ministry of 
Community and Social Services confirmed that statistical data 


on the working poor are very expensive to obtain, and the data 
now available are highly unreliable. It is hoped that the income- 
kWh correlation expected from the Federal Government will pro- 
vide some information on this group. 


Meanwhile, the tenants of the public housing represent a group 
that could face substantial effects if master metering were abol- 
ished. These tenants would face a full electric bill for the first 
time. Ontario Housing officials conjectured that rents might be 
correspondingly reduced, yet we note the ministry’s budget for 
1976-77 has been reduced from what it was in 1975-76. Non- 
earners whose welfare cheques are geared to the Consumer 
Price Index (which includes the cost of electricity) may face a 
problem: there would a substantial time lag between when rate 
increases took effect, when the CPI index began to reflect them, 
and when an allowance for them began to appear in the welfare 
cheque. Yet than welfare recipients may face the impact of a full 
electric bill if rents are not correspondingly reduced where ever 
they live. At the time of writing the future of rent review is so un- 
certain that one cannot say with any degree of certainty that 
rents will be correspondinly reduced, or remain so. 

At the time of writing rent review practice is so uncertain as to its 
outcomes that one can not say with any degree of certainty that 
rents will be correspondingly reduced. 


62See ‘'Municipal Utility Case Study: Guelph Hydro” (Vol. XB) “Municipal Utility 
Case Study: Hydro Mississauga” (Vol. XA). 
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APPENDIX | 


The forecast of labour costs in the absence of wage guidelines 
is as follows: 


Percentage 
Change in 
Year Labour Costs 


LO 72 14.5 
1976 16.0 
oy, 14.0 
1978 1150 
1979 10.0 
1980 KO A, 


Source: Ontario Hydro, 
Office of the Chief 
Economist, October 1975. 


Proceeding in accordance with Section B, average annual 
wages have become larger (Table 1), and produced different es- 
timates of the employment effect of rate increases (Table 2). At 
first sight, one would think that employment would be higher at 
a lower wage rate, and vice versa. Table 2 apparently belies 
these first thoughts, for the loss of employment has actually di- 
minished with higher wages (cp. Table B-6). To understand this 
anomaly, one must go back and look at the methodogy. After 
the costs of both inputs, electricity is calculated by dividing an- 
nual wages into additional electricity costs. It can be easily seen 
that as the denominator (wages) becomes larger, the quotient 
(loss of employment opportunities) diminishes. This is exactly 
what has happened in Table 2. 


TABLE 2 
GeOk 
Industry Labour Force 

Abitibi Paper 28.4 
Domtar Ltd. Hh Ws 
Spruce Falls Sais 
Ontario-Minnesota Paks 
Dryden Paper 70 
E.B. Eddy 6.5 
Ontario Paper 6.5 
Great Lakes Paper 6.0 
Kimberley Clark Spal 
Others 134 

100.0 


Source: PMA-74-11, Energy Use 
in the Pulp and Paper 
Mills in Ontario. 
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APPENDIX II 


Figure B-1 postulates the usual demand curve. The upward shift 
of the supply curve from SS to S’S' reflects the increase in elec- 
tricity costs per unit of output. The intersection of DD and S'S’ 
now represents the new market equilibrium. Two things are ob- 
served, namely, the product selling-price has increased, and the 
quantity produced has decreased. But the increase in product 
price falls short of the total increase in unit cost which is meas- 
ured by OP,-OP’. Therefore the producer bears an amount 
equal to OP,-OP’ after the price has up to P;Po. The share be- 
tween the producer and the consumer, depends of course, on 
demand elasticity. The more elastic the demand is, the higher 
the share that the producer must bear, and vice versa. 


FIGURE B-1l 
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Figure B-2 illustrates three cases of elasticities. D,D, and D,D, 
stand for inelastic and elastic demands respectively, while DoDo 
is an intermediate case. Clearly, the price increase identified 
with D,D, (D»D;) is higher (lower) than that identified with DgDo. 


The customer is assumed to maximize his utility function defined 
over n goods subject to his income constraint. Thus is derived 
the demand function which relates the demand for a good (say 
x,) to the level of income and the prices of the n goods (includ- 
ing the price of x;. Let q, denote the quantity of x; demanded, 
and y and pj, Po, P, refer to income and the prices of the n 
goods, respectively. The dernand function is represented by q, 


= 1 (Y, Pi, Po-- Pn): 


The market demand for x, is derived by aggregating the individ- 
ual demand functions. If the regression model is correctly spec- 
ified and estimated, we obtain an equation of the form q, 
=a+b 

+E,p,+E.po+ ... +E,0, where 

denotes an aggregate quantity. B, then represents the esti- 
mated price elasticity of the demand for x;. 
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FIGURE B--2 
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APPENDIX IV: Guelph University 


In 1975 the University of Guelph consumed 80.9 million kWh, 
with an average monthly billing-demand of 12,837 kW anda 
yearly billing-cost of almost $1 million. In 1974 its demand rep- 
resented over 12 per cent of Guelph Hydro’s total average 
monthly peak demand. This makes the university the lagest user 
of electricity in the municipality. To see how this important cus- 
tomer could react to Scenario-B-type rates, an interview with 
some Officials of the university’s engineering department was 
held on 9 February 1976. The University was represented by Mr 
John Flowerdew and Mr George Martin. 


The university has already reacted to expected increases in 
power rates, and began a conservation program several years 
ago. The program resulted in Savings of 600 kW through re- 
duced lighting (10 per cent of total lighting, or five per cent of 
average total monthly peak demand). Other measures, Such as 
better insulation for old building and public relations, resulted in 
a total reduction of about 14 per cent in the university’s kWh 
consumption per gross square foot in 1974, compared to 1973. 
This significant decrease was achieved without any important 
policy change or inconvenience to the staff or students. This 
model program has been well discussed in provincial conserva- 
tion seminars. Rates based on marginal costs would substan- 
tially increase the economic reward for further conservation. 


The university’s summer load is about a third more than its win- 
ter load, because of its air-conditioning system (space and 
water-heating by nonelectrical energy). Its three chillers have a 
combined capacity of 5,000 kW, and are mainly used in the pe- 
riod from June to October. During three of those five months, 
only a third of the university’s 12,000 students are in residence. 
Nevertheless, most areas are air-conditioned during these 
months because (a) the engineering department has no say in 
the scheduling of classes and (b) the centralized control system 
greatly minimizes flexibility. Thus, major policy changes might 
very well reduce power consumption further. 


Applying Scenario B rates to Guelph University’s 1975 con- 
Sumption would raise its power costs over the 1975 level by 112 
per cent in 1978 and 233 per cent in 1983 (the university's high 
load factor of 72 per cent contributes to this high increase). 
However, Scenario B would offer several ways by which the uni- 
versity might control its power costs. 


First, peak versus off-peak rates might be offered, where the 
non-coincident peak demand would be measured only between 
700 and 23000 hours. This could greatly reduce the university's 
power costs in summer. In fact, the university has been consid- 
ering adding another chiller to the system, which would peak at 
night by using a large water tank. To shave 2,000 kW off the 
peak, it is estimated that a total of $1.85 million would have to be 
spent on storage capacity and other items. Such a step would 
save $50,000 yearly in electrical costs by 1978, and over 
$100,00 by 1983. The decision to shift the air-conditioning load 
to night-time may need further study. Moreover, the university is 
facing a capital shortage, which further complicates the situa- 
tion. 


Interruptible power may be of limited use to the university be- 
Cause of (a) the nature of its operations and (b) its 88-per-cent 
co-incident peak. Thus the university would be most often sub- 
ject to interruptions at times when it considers its electrical 
power to be firm. The university could make restricted use of the 
interruptible option for about 10 per cent of its total load. In fact, 
it owns two emergency generators, with a combined capacity of 
1,800 kW, which it could use at times of interruption (these gen- 
erators are presently used as peak shavers). 


Prohibiting bulk metering would have minimal effect on the 
university's student housing. Most of the student housing con- 
Sists of rooms only (approximately 4,000 beds), and the prohib- 
ition of bulk-metering might not apply to such dwellings. 


Finally, seasonal rates would benefit the university, since its air- 
conditioning system makes its summer peak about a third higher 
than its winter one. However, the seasonal rates might not 
cause further load shifting, because the university’s operations 
are necessarily seasonal. 


In conclusion, it is indeed questionable whether the university 
would, or could, react to Scenario-B-type rates. Peak versus off- 
peak rates could prove beneficial, but the increased costs of 
adding storage capacity might offset the savings. Interruptible 
power could be used to a small extent, maybe 10 per cent of to- 
tal load. The ability of the university to make further use of spe- 
cial features like those of Scenario B would largely depend on 
how much authority was entrusted to the engineering depart- 
ment. If the university continues the past policy of deciding such 
matters as class schedules without consulting the engineering 
department, then it will have little flexibility in energy decisions. 
Finally, seasonal rates would benefit Guelph University because 
of its summer peak; and prohibiting bulk metering would have 
minimal effect on its operations, since it mainly houses its resi- 
dent students in single rooms. 
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APPENDIX V: Television Viewing and Income 


To gain some insights into whether low-income families do in- 
deed have a more home- centred lifestyle (and therefore use 
more electricity), the Impact Committee briefly surveyed some 
social studies on the matter. More specifically, surveys relating 
television viewing to income were examined, since television 
viewing is probably a good proxy indicator of lifestyle and an im- 
portant source of power consumption in some households. 


Only two studies relating these two variables were found. Nei- 
ther produced a complete relationship between income and tel- 
evision viewing. However, the partial results they did are shown 
below. 


1. In Canada, Research Studies for the Special Senate Com- 
mittee on Mass Media produced the two following observa- 
tions: 


a. in 1970, children watched a median of 12 hours of televi- 
sion a week. Those in families earning less than $6,000 
watched, on the average, 13 hours a week, while those in 
families earning over $10,000 a year watched 11 hours a 
week. 


oO 


_74 per cent of families under the $4,000 line watched tel- 
evision news daily, as compared to 61 per cent of families 
over $12,000.° 


2. AU.S. government study revealed that in 1970 families with 
incomes of less than $5,000 a year watched 2 to 3 times as 
many violent television programs as the group earning over 
$15,000 a year. 


Thus low-income families watched more television in three cate- 
gories: violent programs, news, and children’s programs. This 
data would thus tend to support the argument that low-income 
families have a more homecentred life than higher-income ones. 
The Rand Corporation’s study on The Impact of Electricity Price 
Increases on Income Groups: Western United States and 
California used similar data to support this same argument. They 
state that in Lansing, Michigan low-income groups watched tel- 
evision 5.2 hours a day, compared with a general figure for the 
population of 2.0 hours. Moreover, low-income teenagers in 
Philadephia averaged 5.45 hours in front of the television set on 
a typical Sunday, compared to 3.7 hours for middle-class 
teenagers.® 

However, no definite conclusions can be reached for Ontario 
Hydro’s customers on the basis of the data presently available. 


Di 


83 Mass Media: Good, Bad or Simply Inevitable. Research Studies for Special 
sonaie Committee on Mass Media, Vol. III, Queen's Printer, Ottawa, 1970. 
Television and Social Behavior, Volume \V of Television in da y-to-day life - 
Patterns of Use, Technical Report to Surgeon General on Scientific Advisory 
ee on Television and Social Behavior, U.S. printing office, Washington, 
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APPENDIX VI: Hypothetical Low-Income Household« 


To place the impact of electrical rates on the working poor in 
perspective, this appendix will demonstrate what percentage of 
its gross income a hypothetical low-income family might spend 
on electricity. 


We first assume the following income: 40-hour week x 
$2.40/hr®® = $96 per week, or $417 per month. 


The accompanying table shows the percentage of this income 
required to pay for various levels of power consumption under 
the 1975 rates of the various Ontario municipalities: 


The above table shows the great differences that exist in rates 
between municipal utilities. Thus at present the impact of elec- 
tric rates on low-income households varies significantly from 
municipality to municipality. 


Using the 1976 minimum wage of $2.65 per hour, and assuming 
a wage increases of 8 per cent in 1977 and 6 per cent in 1978 
(in accordance with the guidelines of the Anti-Inflation Board), 
our hypothetical worker would have an income of $527 a month 
by 1978. But that may be a cautious forecast, since the policy of 
the Federal Government is not to apply the guidelines strictly at 
the lower end of the wage scale. (The actual minimum wage is 
set by the province.) 


Illustrative marginal-cost-based rates have been calculated for 
selective municipalities and the rural retail system in Volume VIII. 


The eight municipal rates analysed here are neither the lowest 
nor the highest, and may therefore be viewed as more repre- 
sentative of the magnitude of impacts on low-income 
households.§” 


1975 Comparative Monthly Bills** S 


Low=-use: 


bil * es 


500 kWh/month 


Medium use: 


bait 


750 kWh/month 


joy tla 


1000 kWh/month 


bide 


250 kWh/month - lowest bill 
- highest bill 
- Ontario Hydro 


lowest bill 
= highest bil 
- Ontario Hydro 


lowest bill 
- highest bill 
- Ontario Hydro 


lowest bill 
- highest bill 
- Ontario Hydro 


Comparative Bills as Percentage of Minimum Wage 
Consumption 750 kWh per month 


% 1975 %1978 ACP % 1978 MCP 
Mount Brydges Zio 4.0 4.3 
Oakville 367 5.0 6.3 


Consumption 500 kWh per month 


%1975 %1978 ACP % 1978 MCP 
Mount Brydges Zin 2.8 JEs: 
Oakville 3.0 3.8 3.4 


Mount Brydges has the lowest cost of the eight municipalities 
whose illustrative average-cost and marginal-cost-based rates 
are compared in Volume VII. Oakville has the highest. 


These are representative levels of use for households not using 
electric heating. Data for the rural system for 1975 show an av- 
erage monthly consumption of 580 kWh. Since electricity prices 
in general are rising more rapidly than the minimum wage, the 
percentage of gross income spent on electricity is increasing. 
That is offset in part, though, by the indexing of the basic and 
dependent income-tax exemptions to the previous years’ in- 
crease in the Consumer Price Index. 


6Ontario minimal hourly rate from 1 May 1975. 


8’Monthly Rates & Comparative Bills - July 1975, Regions and Marketing Branch, 
Ontario Hydro, 1975. 


% of gross income 
4.40 Pel 
11.40 Zed 
a Wea 9 3 2.6 
6.90 Lecce 
16.98 4.1 
14.52 3D 
8.50 260 
20.38 4.9 
18.02 fs 
11.38 2 
22.63 5.4 
22.40 5.4 


cQ 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


* 
ex 


Monthly Marginal Cost Based Electricity Bills 


as Percentage of Forecast Minimum Wage 1978* 


Energy Charge 


Acton 


Belleville 


Elora 


Mount Brydges 


North York 


Oakville 


Ottawa 


Vaughan Twp 


Customer charges and rates taken from Exhibit V-13, Volume I 


& customer charge 
Total 
as % of income 


& customer charge 
Total 
as % of income 


& customer charge 
Total 
as % of income 


& customer charge 
Total 
as % of income 


& customer charge 
Total 
as % of income 


& customer charge 
Total 
as % of income 


& customer charge 
Total 
as % of income 


& customer charge 
Total 
as % of income 


Minimum wage in Ontario is forecast as $527/mo for 1978. 


ae) 


In the Rural Retail System the impact of rates based on marginal 
cost is favourable for low and medium use. At the level of 250 ki- 
lowatt-hours a month, the bill actually falls as a percentage of 
the minimum wage, from 2.5 per cent in 1975 to 2.3 per cent in 
1978. For any amount up to 1000 kilowatt-hours a month, rates 
based on marginal costs give lower bills. 


While the electricity bill creeps Up significantly between 1975 
and 1978 as a percentage of gross wages, a more interesting 
impact is the total direct energy bill for a three bedroom house. 
As a percentage of the forecast minimum wage, this total bill 
would be much higher, since it would have to include a compo- 
nent for space heating. This information is being assembled 
now, and will be available at a later date. 


Monthly Average~Cost-Based Electricity’ Bilis as Percentage of Forecast* 


Minimum Wage .=°1978 


250 500 750 1000 

kWh kWh kWh kWh 
(1) Acton $9.40 $15.65 $21.90 $28.15 
as % of income 1.8% 3.0% 4.2% S38 
(2) Belleville S35 14.60 20.85 2760 
as % of income 1.6% 2.8% 4.0% Ses 
(3) Elora 12825 18.50 24.75 31.00 
as % of income Zest 3.5% 4.7% 5.9% 
(4) Mount Brydges 8.32 14.57 20.82 TPO) 7 
as % of income 1.6% 2.8% 4.0% 5.1% 
(5) North York 12.98 U@) 57%) 25.48 Sybase! 
as % of income 2.5% 3.6% 4.8% 6.0% 
(6) Oakville 13.60 19.85 26.10 S235 
as % of income 2.6% 3.8% 5.0% 6.1% 
(7) Ottawa 9.85 L6mel-O PAGANS, 28.60 
as % of income 1.9% Shalt 4.2% 5.4% 
(8) Vaughan Twp. 12.00 18.25 24.50 BO) 6 hs) 
as % of income 2e3% 3.5% 4.6% 5.8% 


* Rates taken from Appendix I, Volume 8. 
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a) 


b) 


) 


d) 


Rural Retail (R-1) Electricity Bill 
As Percentage of Forecast Minimum Wage 
1978 


Rete eS es ee 


LI 1978 
S $Marginal SAverage 
Cost Cost 
UEssedt avr eBaseCR 
250 kWh S23 
& customer charge 4,00 
Total 10, 30 Lag 23 Li 
as % of min. wage eo 253 3.4 
500 kWh 16.45 
& customer charge 4,00 
Total 13:80 20.45 Py ep ENS) 
as % of min. wage aie) Sie) 4.6 
750 kWh 7s 30 245.66 
& customer charge Ae 4,00 
Total LR,.50 28.68 SERS 
as % of min. wage ba 2 4 he) 
1,000 kWh 32.00 
& customer charge 4.00 
Total i ie 6) BOO 2 Users 


as % of min. wage OBZ HO Meee: 
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